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NEW YORK, AUGUST, 1895. 





EDITORIAL NOTES. 





THERE are two reports of economical engine performance in 
this issue that go to show that improved constructions in boil- 
ers and engines have been making great advances during re- 
cent years in the economical saving of coal. M. Normand, in 
a paper before the Institution of Naval Architects, reports the 
development of a H.P. on 1.56 lbs. of coal per hour, naturally 
attributing such ‘results to the effective working of the water- 
tube boiler, and the trial of the Schmidt motor shows that the 
same power was developed on the consumption of 1.7 lbs. per 
hour. This latter is the more interesting of the two in that 
the Schmidt motor is a compound engine, and the saving over 
other forms of compounds must be attributed to a great extent 
to the system of superheating that the inventor uses, one of 
the main features of which is that the temperature of the 
superheated steam is actually greater than that of the gases 
as they escape into the stack. This is accomplished, as our 
readers will recollect, by passing the gases over the superheat- 
ing pipes in a direction contrary to the flow of the steam, so 
that the latter is touched by the hottest gases just as it leaves 
the superheater. 





A CONTROVERSY is on between the bureaus of Ordnance and 
Construction and Repairs in regard to the proposed new bat- 
tleships. The question involved relates to the location of the 
13-in. gun turrets. The Bureau of Construction and Repairs 
Tecommends that the ships carry eight 8 in. guns, two of which 
are to be placed in a turret above and abaft the forward 13-in. 
gun, and two similarly mounted above and forward of the after 
18-in. gun. The Bureau of Ordnance objects on the ground 
that the blast from these guns will be such as to result in great 
discomfort if not in actual injury to the crews in the lower tur- 








rets. To maintain their position they have made some tests at 
Indian Bead in which a 1-in. plate was deflected about 7 in. 
by two shots from an 8-in. gun. This they claim proves their 
position. The Bureau of Construction and Repairs, on the 
other hand, claim that the plate was placed so much nearer 
the blast than it would be in the actual construction proposed 
that the test proves nothing. It will therefore devolve upon 
Secretary Herbert to decide in this disagreement of the doc- 
tors. A report of the test is given in another column. 


- 
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DOWN-DRAFT FURNACES. 








Tue statement which is made in Mr. William H Bryan's 
paper, read at the Detroit meeting of the Mechanical Engi- 
neers, and which is republished in another part of this number 
of the AMERICAN ENGINEER, that ‘‘ experience in St. Louis 
leads to the belief that smoke from boiler furnaces can now be 
abated by practical means, without hardship, no matter what 
the type of boiler, the character of the work required of the 
plant, or the kind of fuel used,’’ is made apparently with 
every evidence of credibility, and after a careful investigation 
of the subject should attract very general attention from steam 
users and those who suffer from the production of smoke— 
and, in Western cities, the latter class embraces most of the 
population. For at least a hundred years the consumption of 
smoke has been a subject of constant study and experiment 
by engineers and inventors, and the devices brought out to 
effect that desirable result have been innumerable. Some of 
these would, to a greater or lesser extent, effect the consump- 
tion of smoke, but the obstacle which has stood in the way of 
the general adoption of any of them was the fact—which soon 
made itself manifest after any of them were used—that it was 
not profitable to consume smoke. The erroneous assumption 
that smoke was very wasteful of fuel was generally accepted 
as being true, whereas careful investigation showed that the 
amount of waste of fuel due to the production and escape of 
smoke unconsumed was very little. In St. Louis and Chicago 
and other Western cities the smoke nuisance has been a very 
serious one, and legislation of various kinds to prevent or 
diminish it has been enacted at different times. The result 
has been that the attention of inventors has been directed to 
the subject anew, and steam users by the compulsion of the 
law have been inclined to adopt any device which would re- 
duce or prevent the production of smoke. This has naturally 
led to many experiments and much investigation, with the re- 
sult that a number of different forms cf down-draft furnaces, 
described by Mr. Bryan, have been brought out which have 
produced excellent results, not only in the diminution of 
smoke, but they show a very material economy in the produc- 
tion of steam and an increase and not a diminution in the effli- 
ciency of the boilers. There are certainly results which 

“ We long have sought but found them not.” 

One form of these smoke consumers, the author of the paper 
tells us, has been applied to 1,600 boilers, which is an indica- 
tion of its success. Tests of one of them and of a common 
furnace, with a combustion of coal of over 40 lbs. per square 
foot of grate per hour in each, showed that with the smoke- 
less furnace 6,489 lbs. of water were evaporated per pound of 
coal, whereas with the common grates only 5,249 lbs. was 
evaporated. The smoke production “on a scale of 100” was 
as 74.16 to 3.19. In another test the coal consumed per H.P. 
per hour with the smokeless furnace was 5.25 lbs., while with 
the ordinary furnace it was 6.43 lbs. If these results can be 
obtained without any or little increased expense from other 
sources, it removes the great obstacle in the way of smoke con- 
sumption which has been that it did not pay. 

Mr. Bryan concludes his admirable paper with the very con- 
servative observation that ‘‘ the system in its best shape is not 
perfect, Much has been done during the last few years in im- 
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proving details so as to increase the efficiency, durability, and 
reliability of the apparatus, but there is room for further im- 
provements. Even inits present condition, however, it is well 
worthy of the careful study of progressive engineers every- 
where.’ To which a confirmatory ‘‘ Amen’’ may be added. 


» 
> 


THE INTERNATIONAL RAILWAY CONGRESS. 








ONLY very meagre reports of the proceedings of the meet- 
ings in London have thus far reached this country. At the 
opeuing the delegates were addressed by the Prince of Wales, 
and one of them, who has since returned, is reported in the 
daily papers to have said that the sentiments of the prince 
were entirely satisfactory to the Americans who heard them. 
Later, the delegates were received by the Queen at Windsor 
Castle, assisted by the prince, and they were entertained at a 
garden party. 

Of the congress itself, The Hngineer says: “‘ It is not quite 
easy to regard it as existing for mental improvement. Its pro- 
ceedings are more those of a great pleasure party than those to 
be expected from a scientific deliberative body. ... On 
Monday (July 1) serious work began in the way of discussion, 
but it is open to question whether these discussions have add- 
ed much to the store of general available information. . . . 
The polyglot nature of the assembly renders the proceedings 
rather unwieldy. In each section there is a president and two 
interpreters who sit at opposite ends of the presidential table. 
The one translates the speeches made in French for the benefit 
of the English-speaking portion of the audience ; the other 
translates the English speeches into French for the benefit of 
the foreigners in the audience. As the interpreters are gentle- 
men of considerable standing, thoroughly versed in the ques- 
tions discussed, the result is sufficiently satisfactory ; but 
progress is very slow, seeing that everything said has to be 
said twice over. The arrangement under which the time of 
the meeting is wholly devoted to discussion, not the smallest 
portion of a paper or report being read, is quite admirable, and 
causes no inconvenience whatever. It is hoped that the suc- 
cess of the method will promote its adoption among our own 
technical societies.’’ 

The Engineer also calls. attention to one of the rules of the 
congress “‘ that the author of a paper should come to some 
definite conclusions at the close of his paper, these conclusions 
being submitted to the meeting of the section in which the 
paper is discussed, and amendments are then proposed by 
other delegates if they so wish.’’ A large proportion of the 
papers, our contemporary also says, ‘‘ possess only a secondary 
interest for its readers, dealing as they do with questions of 
traffic, management, and such-like, involving little or nothing 
of engineering.’’ It then gives a brief abstract of the discus- 
sions which took place in Room 11, in which the papers on 
locomotives and other rolling stock were discussed. 

The proceedings appear to resemble very closely those of 
our own Master Mechanics’ Association, and very much the 
same diversity of opinion and inconclusiveness were developed. 
The kind of conclusions which were reached seemed hardly 
commensurate with the time, money and labor expended to 
bring together a ‘“‘ congress" from the four quarters of the 
globe. Thus it is said that ‘it was pointed out that if the 
steel plates were of good quality and not high in carbon, they 
could be flanged more satisfactorily thaniron.”” Again: ‘‘ One 
engineer stated that for smoke-box tube plates he had found 
that steel rusted more quickly than iron; and after consider- 
able experience he had gone back to the use of iron for this 
purpose.’’ In the discussion of spark-arresters it was pointed 
out that ‘‘it is absolutely essential for good work that the 
axis of the blast pipe be exactly in the axis of the chimney, 
and many an engine has been much improved in working by 
correcting a slight error in the position of the pipe.”’ Mr. 
Clerault, of the Western Railway of France, said he preferred 








a bogie in front of express engines, which could twist and also 
swing laterally.” M. Baudry, of the Paris, Lyons & Mediter- 
ranean Railway, said that formerly his company used no 
bogies, but they were now taking out the leading axles of 
many engines and substituting bogies. On the Belfast & North- 
ern Counties Road the saving by compound locomotives was 
about 16 per cent. In the discussion on wheels it was brought 
out that Mansell wvoden wheels failed on the Pennsylvania 
Railroad, but that 40,000 pairs were in use on the London & 
Northwestern. 

With reference to the accommodation of passengers, ‘‘ the 
essential point brought out was that comfort for all, and not 
luzury for a few, should be sought for’ —a sentiment which ought 
to be inscribed in imperishable letters on every railroad sta- 
tion in this land of freedom and equality. 

It must be admitted that the papers and the discussions, or, 
at ary rate, that portion of them which have thus far reached 
this country, are disappointing, and seem to be rather com- 
monplace. So far as their character has been indicated to us 
who could not attend the meetings there seems to have been 
but little originality in the reports or discussions that have 
reached us here, and not much of that kind of ability which 
manifests itself by collecting material from a great many 
sources and by a process of mental digestion, shows the con- 
clusions which should be drawn from the facts and the evi- 
dence collected. It recalls the close of one of the Master Me- 
chanics’ conventions here, after there had been a great deal of 
talk and much diversity of opinion manifested and but little 
decisive action. Just as the terminal resolutions of thanks, 
etc., with which these meetings always end, a member re- 
marked sotto voce to those next to him, ‘‘ I now move that we 
adjourn, and that we all go home and do as we please.” 
Apparently that will be the consecution of the meeting of the 
International Railway Congress. 





THE ELECTRIC LOCOMOTIVE ON THE BALTI. 
MORE & OHIO RAILROAD. 


THE most interesting engineering event of the month of July 
was the trial of the electric locomotive, built by the General 
Electric Company in their Schenectady shops, for operating 
in the great tunnel which the Baltimore & Ohio Railroad Com- 
pany has constructed under the city of Baltimore. Heretofore 
this road has had no continuous line through this city except- 
ing one through its streets, which it was permitted to operate 
only with horses, and that has not been used for some years 
past. The company was, therefore, compelled to transfer all 
its through cars which ran between Washington and the West 
and Philadelphia and New York by a ferry from Camden, at 
the eastern end of Baltimore, across the northwest branch of 
the Patapsco River, which forms the harbor of that city to 
Locust Point, located on its southern side. This, of course, 
was a serious obstacle to traffic, and as the Pennsylvania Rail- 
road Company some years ago built a connecting line through 
and around Baltimore, constructed partly in tunnels and part- 
ly in open cuts, the Baltimore & Ohio Line was at a serious 
disadvantage in competing for traffic. To remove this obsta- 
cle, in 1890 the company commenced the construction of a con- 
necting road extending from the old Camden Station to Bay 
View Junction, a distance of 7.2 miles. The actual construc- 
tion was carried out by the Maryland Construction Company, 
and the line is owned by the ‘‘ Belt Line Company,’ which is 
doubtless controlled by the Baltimore & Ohio Railroad Com- 
pany. 

The line enters the mouth of the tunnel alongside of Cam- 
den Station, under Howard Street, on which formerly a large 
part of the flour business of Baltimore was done when the only 
means of transportation were the Canastoga wagons, which 
brought the produce from Pennsylvania, Maryland, Virginia 





| and Ohio to Baltimore, over the turnpike roads which centred 


there. It was on this street that the place of business of Rob- 
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ert Garrett & Sons was originally located, the senior member 
of which firm was the father of John Garrett, the noted former 
President of the Baltimore & Ohio Road and the grandfather 
of Robert Garrett, Jr., who succeeded his father, John, in that 
office. It was here in the flour business that the foundations 
were laid of the fortunes which the son and the grandson have 
since inherited. The tunnel extends under Howard Street 
from Camden Station and emerges at the northern side of the 
city and is 7,339 ft. long. The soil under Howard Street con- 
sists chiefly of sand, through which run seams of gravel and a 
hard species of clay, and presented great difficulties in the 
prosecution of the work. 

The operation of such a tunnel with the amount of traffic 
which it would be necessary to carry through it of course 
brought up the question of ventilation. Various schemes were 
suggested, but were abandoned, and the offer of the General 
Electric Company to construct electric locomotives of a 
capacity to haul the heaviest trains was finally accepted. 
The first one of these engines has been delivered, and its trial 
during the month of July, as we have said, has been the event 
of the month. 

The electrical equipment, as first outlined, was described by 
the electrical company as follows : 


“The locomotives were to operate from Henrietta Street 
about 1,800 ft. in the open to the portal of the tunnel at Cam- 
den Street, and thence to the further end at Mount Royal 
Avenue, and for 4,600 ft. further on in the open, or a total 
distance of about 14,500 ft. The locomotives were to join the 
rear end of passenger trains going north, at Henrietta Street, 
and push both cars and locomotives through to the second sta- 
tion, from which point the steam locomotive was to do all the 
hauling. Freight trains were to be pushed the entire distance. 
The calculations were to be based on a maximum weight of 
500 tons for each passenger train, including the steam locomo- 
tive, with a speed of 35 miles an hour, and on a maximum 
weight of freight trains of 1,200 tons at a speed of about 15 
miles an hour on a grade of 0.8 per cent. The number of 
trains each way was to be about 100a day. An electric light- 
ing plant with large incandescent lamps for the tunnel and arc 
lights for the stations was also contemplated.”’ 


The plan of pushing the passenger trains through the tun- 
nels has been abandoned, in view of the possible results if one 
of the cars or the steam locomotive should leave the track in 
front of the heavy electric locomotive travelling at 30 miles an 
hour. 

The power house is located on the west side of Howard 
Street, east of the tracks leading to the southern portal of the 
tunnel and south of Camden Station. There are 12 water-tube 
boilers of 250 H.P. each, built by the Abenroth & Root Com- 
pany, of New York. The dynamos are driven by four cross 
compound engines built by the Edward P. Allis Company, of 
Milwaukee. There are also four high-speed Armington & 
Simms engines for driving the electric-light plant. 

The engines have two trucks each with four driving-wheels 
62 in. in diameter and two motors to each truck. The wheel- 
base of each truck is 6 ft. 10 in., and the total weight on 
driving-wheels is 192,000 Ibs. 

A number of tests of the engine have been made, and, as 
might be expected at first, some failures have been reported. 
It seems, however, established that it can pull heavy trains, 
but as yet no intimation is given of the consumption of fuel 
in doing it, which is, of course, the important economical 
question, That it will be very. great may, however, be expect- 
ed, as a single engine working at intervals would not be work- 
ing under the most economical conditions, Even if all the 
work in this tunnel should be done with electric locomotives, 
probably not as economical results would be obtained as may 
be expected if a line was operated with a large traffic and 
Many engines. Before the death warrant of the steam loco- 
motive is read a certificate should be appended to it giving the 
fuel consumption of its successor. - The veracity of electricians 
and the voracity of their engines is now on trial. 








BOOKS RECEIVED. 





AN EXPERIMENTAL Stupy oF FIELD METHODS WHICH WILL 
INSURE TO STADIA MEASUREMENTS GREATLY INCREASED Ac- 
curacy. By Leonard Sewal Smith. Bulletin of the Univer- 
sity of Wisconsin, Madison, Wis. 


PROCEEDINGS OF A NATIONAL CONVENTION OF RAILROAD 
COMMISSIONERS. Held at the Office of the Interstate Com- 
meree Commission, Washington, D. C., May 14 and 15, 1895. 
rt eg Government Printing Office, 1895. 80 pp., 5% 
X 9 in. 


TRANSACTIONS OF THE AMERICAN [INSTITUTE OF ELECTRI- 
CAL ENGINEERS. Vol. XI. Meetings of January 7, February 
21, March 21, April 18, May 15, 16, 17 and 18, September 19, 
October 17, November 21, and December 19, 1894. Published 
by the Institute, New York. 938 pp., 5% x 83 in. 


REPORT ON THE Use oF METAL RAILROAD TYES AND ON 
PRESERVATIVE PROCESSES AND METAL TIE PLATES FOR 
WoopeN Tres. By E. £. Russell Tratman. [Supplementary 
to Report on the Substitution of Metal for Wood in Railroad 
Ties, 1890.] Prepared under the Direction of B. E. Fernow, 
Chief of Division of Forestry. Published by authority of the 
Secretary of Agriculture. Washington : Government Print- 
ing Office, 1894, 
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NEW PUBLICATIONS. 

THE DeEsIGN, CONSTRUCTION AND MAINTENANCE OF A MA- 
RINE Borer. ‘‘ Shipping World Series.’’ London: Ship- 
ping World Office. 29 pp., 54 x 84in. Price, threepence. 

In a note appended to the title it is said that ‘‘ this series of 
papers, now published in pamphlet form, was originally writ- 
ten for the assistance of captains and officers intending to take 
the voluntary examination in steam.’’ [f this isthe main pur- 
pose of the pamphlet, we cannot but feel sorry for the “‘ cap- 
tains and the officers.’” The articles consist of a rather miscel- 
laneous assortment of information relating to marine boilers— 
not in itself bad or useless, but totally inadequate to give per- 
sons who are supposed to be entirely ignorant of the subject 
the information which they would require and which ought 
to be given in a “‘ series of articles’’ which purport to be what 
these are not. 





Positron DIAGRAM OF CYLINDER WITH (MEYER) CUT-OFF 
at t, 4, 8 AND + STROKE or Piston. New York: Spon & 
Chamberlain. 25 cents. 

This is a sectional view of asteam cylinder printed on a card, 
and witb sectional views of the main and cut-off valve used in 
the Meyer gear and movably attached to the card so that they 
can slide in relation to the valve face and to each other. A 
circumferential diagram showing the movement of the crank 
with arcs drawn with the length of the connecting-rod as a 
radius for making the connection due to the angularity of the 
rod, and similar diagrams to indicate the movement of the two 
valves, are drawn on the centre line of the cylinder and valves. 
There ought to be some explanatory text go with it. An ele- 
mentary and clear explanation of the Meytr gear and what the 
diagram is intended to show would add very much to the use- 
fulness of this publication. 





CONSTRUCTION OF STATIONARY AND MARINE STEAmM-EN- 
GINEs. (Printed in French.) By Maurice Demoulin. Paris : 
Baudry & Co., 430 pp., 7 X 11 in. 


This book, were it published in English, would be called a 
practical treatise on the steamengine. It is intended to sup- 
ply that information regarding the construction of steam- 
engines that is usually acquired by practical men in the course 
of their work, without order and without arrangement, and 
which is not ordinarily taught in the schools ; and, while it 
has, of course, been impossible to so elucidate the subject 
under consideration that the reader will have that intimate 
touch with the subject that is evidently possessed by the 
writer, all of the information given is of that practical sort so in- 
dispensable to any one engaging in active engine construction. 
The book is not by any means a didactic treatise on the steam- 
engine. It is written in a petal? practical way, and avoids 
those topics that are usually made the subjects of examina- 
tion, and on which there are already such a multiplicity of 
books, It takes it for granted that the reader is already 
familiar with the operation and theory of the steam-engine, 
and is to a great extent limited to the information required 
for the construction of an engine, the considerations that 
should influence the choice of the type to be used and the 
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determination of the principal dimensions, as well as the pro- 
portioning of the principal details. 

The theoretical and practical knowledge of the steam-engine 
is condensed into a single chapter, which is the first in the 
book. The second chapter treats of the circumstances that 
should influence the engineer in the choice of the type of the 
engine to be used. _The third chapter is devoted to the deter- 
mination of the main details of the engine, and to the calcula- 
tion of the dimensions of the cylinder ; and this same system 
is followed with the frame, the pistons and piston-rods, cross- 
heads, cranks, shafts, bearings, fly-wheels, valves, condensers, 
and air-pumps, and the fittings of the machine. 

The value of the book lies in the fact that it is not limited 
to French practice, but has gone abroad for the best examples 
of steam-engine work that could be found, turning to the 
United States especially for stationary engines and to England 
for marine engines. The book is very fully and completely 
illustrated by process engravings, upon which there are no 
dimensions, but which serve to Show very clearly the form 
of the parts represented. The book is well printed, and our 
only regret is that the language in which it is published is not 
one that is understood by the majority of our readers. 


ap 
. a 


TRADE CATALOGUES. 








In 1894 the Master Car-Builders’ Association, for conven- 
ience in the filing and preservation of pamphlets, catalogues, 
specifications, etc., adopted a number of standard sizes. The 
advantages of conforming to these sizes have been recognized, 
not only by railroad men, but outside of railroad circles, and 
many engineers make a practice of immediately consigning to 
the waste-basket all catalogues that do not come within a very 
narrow margin of these standard sizes They are given here 
in order that the size of the publications of this kind, which 
are noticed under this head, may be compared with the stand- 
ards, and it may be known whether they conform thereto. 


Ir seems very desirable that all trade catalogues published 
should conform to the standard sizes adopted by the Master 
Car-Builders’ Association, and therefore in noticing catalogues 
hereafter it will be stated in brackets whether they are or are 
not of one of the standard sizes. 


STANDARDS. 


For postal-card circulars............. 33 in. X 64 in 
33 in. X 6 in. 

Pamphlets and trade catalogues...... \8 in. X 9 in. 
9 in. X 12 in 

Specifications and letter-paper........ 8} in. X 103 in 





THE Prior Fite System. Keuffel & Esser Company, New 
York. 28 pp., 53 X 9in. [Not standard size. ] 

The articles illustrated and described in this pamphlet are 
letter files and not the abrasive tools used by mechanics. Vari- 
ous forms of files and other appliances for storing and classi- 
fying papers of various kinds are explained, and also shelving 
and cases for storing the files. 





Licut. 8 pp., 5} X 9 in. The Safety Car Heating and 
Lighting Company of New York have reprinted in an attrac- 
tive form an article which first appeared in Z'rade and Travel, 

ublished by the Commercial Travellers’ Club, of New York. 
t is illustrated with views of the interiors of Pullman and 
other cars which are intended to show the convenience and 
comfort which results from the lighting of cars by the Pintsch 
system. The words of the apostle Peter might be quoted to 
the commercial traveller : ‘‘ Ye should shew forth the praises 
of him who hath called you out of darkness into his marvel- 
lous light.’’ 





PROTECTION OF GRADE Crossines OF STEAM RAILROADS 
with ELEcTRIC RAILWAYs AND PROTECTION OF Factne Pont 
SwitcHes. By Charles Hansel,C.E. The National Switch & 
Signul Company, Easton, Pa. 26 pp., 74 X 10} in. [Not 
standard size. | 

This company has here reprinted several articles by Mr. 
Hansel, their manager—the one on Protection of Grade Cross- 
ings of Steam Railroads with Electric Railways, and the other 
on the Protection of Facing Point Switches. These are fol- 
lowed by the Travis Derailing Switch. 

All of the articles are illustrated, and show the methods and 
appliances employed by the National Company for protecting 
crossings, etc., and gives a full statement of the reasons for 
what t ey recommend. The descriptive matter is all very 
clear, and there is a refreshing absence of display type and 
boastful statements which have the savor of the commercial 











traveller about them. It is printed in excellent taste, and 
might be designated as a gentlemanly trade catalogue. Its 
modest appearance and temperate statements incline one to 
believe all that it contains, whereas the strident character of 
some examples of such literature incline one to doubt all the 
statements they contain. 





Tue PEERLESS RUBBER MANUFACTURING CoMPANY, Manu- 
facturers of Superior Mechanical Rubber Goods. New York. 
72 pp., 54 X Sin. [Not standard size. ] 

The uses to which india rubber is now put are — The 
tract before us is intended to state the merits and the kinds of 
goods which this company makes. These include packing of 
various kinds, gaskets, rings, pump valves, hose for a great 
variety of purposes, and a rubber cement for air-brake, steam 
and other hose couplings, rubber and leather belting, matting 
of various kinds, etc. The only fault to be found with this 
catalogue is that it is printed in blue ink, the object of which 
is not apparent. 





ILLUSTRATED CATALOGUE OF MINING, MILLING AND SMELT- 
tNG MACHINERY. REyYNOLDs’ Coriiss ENGINES. Manufac- 
tured by the Edward P. Allis Company, Reliance Works, 
Milwaukee, Wis. 120 pp.,6 xX 9in. [Standard size.] 

The machinery. described here is somewhat out of the range 
of the AMERICAN ENGINEER, and therefore it will receive a 
mere mention. It includes such things as crushers, rolls, 
stamps, mortars, concentrators, amalgamating pans, agitators, 
screens, jigs, furnaces, blowing and winding engines, etc. 
These are all illustrated with excellent wood engravings and 
good descriptions. 





Wi.ians’ CENTRAL VALVE Enoine. M. C. Bullock Manu- 
facturing Company, Sole American Manufacturers. 36 pp., 
7% X 104in. [Not standard size ] 

The purpose of this publication is to set forth the design, 
construction, merits and advantages of the Willans engines, 
which has been extensively adopted in England, but is not so 
generally known here. With this object in view, the publish- 
ers give a perspective view of an engine of this kind which is 
used for driving their works in Chicago. The opening part 
of the text is a statement of the chief points of excellence of 
this engine. This is followed by a chapter called a “ Retro- 
spect,’’ in which the processes and reasons are described by 
which the Bullock Company was led to abandon the Corliss 
type of engine for electric light and power uses for the Willans 
plan. The data of tests of such engines made by Professors 
Kennedy and Unwin are given on page 13, which show a con- 
sumption of feed water per I.H.P per hour of 19.11, 18.7 and 
12.74 lbs. respectively. .A diagram is als») appended which 
is a plan of engine-room showing the relative space occupied 
by a 380-H.P. Corliss engine, belted directly to two genera- 
tors, and that required for a 365-H.P. central valve engine, 
coupled direct to a generator. The space occupied is 1,724 
and 216 sq. ft. respectively. A view follows this, showing 
the interior of the St. Pancras vestry, Regents’ Park Station, 
in London, with a description and plan. Afterthis the read- 
er is given a description of the engine occupying five pages 
and a sectional view which fills another We are not able to 
speak in very high commendation of either of these. The 
description is nota model of lucidity and the engraving is 
execrably bad. Lists of engines in use, reports of tests, and 
“* queries answered,’’ with a number of half-tone engravings 
of engines—a number of them from photographs taken at the 
World’s Fair in Chicago—complete the volume. The engrav- 
ings are printed in blue ink, which it is thought detracts some- 
what from the distinctness of the prints. The great defect of 
half-tone engravings is want of definiteness. The paler the 
ink with which they are printed, the more indistinct they be- 
come, and the converse is also true that the blacker the ink 
the better for this kind of work. The paper and press work 
are excellent, although with different ink the illustrations, it is 
thought, would have appeared to better advantage, excepting 
the sectional view, which no ink nor anything else could im- 
prove. Our criticisms are of the catalogue and not of the en- 
gine. In another pamphlet the makers publish a very long 
list of those which have been installed in England, and 2 
shorter one of those used in this country, which form, perhaps, 
the strongest testimonial which could be given of the succcss. 
of this type of motor. 





CATALOGUE AND Price-List oF THEO. ALTENEDER & Sons, 
Manufacturers of Drawing Instruments, Philadelphia. 111 
pp..6 X 9in. [Standard pee 

On the title-page of this catalogue it, is announced that the 
firm was “‘ established’’ in 1850, and consequently it is now in 
its forty-fifth year. The opening chapter, therefore, is very 
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appropriately a history of the development of the instruments 
made by the firm. The peculiarities—especially of the ‘‘ Al- 
teneder patent point’’—are fully described and illustrated, and 
other peculiarities of construction are also explained. ‘The 
observations about drawing pens will be especially interesting 
to draftsmen, as there is nv one instrument that is the cause of 
so much “ botheration’”’ as the ordinary pen which every drafts- 
man must use. The evolution of the ‘‘ spring hinge ruling 
pen,’’ which the Messrs. Altencder make, and which permits 
the blades to be separated and cleaned without moving the ad- 
justing screw, is fully described, and the present perfected in- 
strument is illustrated. The evil effects of corrosive ink is 
also pointed out, and the lesson is enforced by engravings 
which represent the magnificent views of the blades of pens 
which were sent to this firm to be repaired, and represent in 
material form, what probably assumed the character of a 
moral, or, rather, immoral, incitement to profanity in the per- 
sons who had used the pens. 

Referring to the materials of which instruments are made, 
this firm do not speak approvingly of aluminium, but advise 
against its use. This metal, they say, ‘‘ when pure is very 
soft—somewhat like tin. Its surface is so easily abraded that 
it soils the hands, and, while it does not tarnish as readily as 
German silver, the perspiration of the hands will rapidly cor- 
rode it.’” When hardened with a sufficient quantity of cop- 
per, silver, or other metal, the aluminium forms less than 15 
per cent. of the composition, so that there is but little advan- 
tage gained in lightness. They recommend this metal, how- 
ever, for triangles and the handles of ruling pens. 

All the different classes of instruments made by this firm are 
illustrated and described, and they embrace a large assort- 
ment. Among these is a leather pocket case for packing and 
carrying instruments. This has an ordinary wooden block 
with indentations to receive the instruments, with an outside 
covering of morocco. The need of some such device most 
draftsmen probably have often felt when called upon to pack 
up their ‘‘ tools’ in a hurry and carry them in a trunk or 
“ grip-sack’’ or in their pockets, 

The only instrument represented in the book which we feel 
like criticising is their beam compass. They still adhere to the 
traditional type of that instrument, which is simply infuriating, 
because every time the screw is slackened which holds the 
sliding head to the beam the head becomes detached and must 
be held in position. In the RAILROAD AND ENGINEERING 
JOURNAL for March, 1890, a form of beam compass was illus- 
trated, which the writer has used for 40 years with very great 
salisfaction. If some maker should bring out an instrument 
of this kind, they would be conferring a great benefit on the 
draftsmen’s fraternity. The other feature about Messrs. Al- 
teneder’s very excellent catalogue which we are inclined to 
criticise is the binding. The sheets are fastened together b 
wire, so that the book does not open comfortably, but it is al. 
most necessary to pry the pages apart. A good many binders 
seem to think that the purpose of binding is to keep books 
closed, whereas every reader will agree with us that what should 
be aimed at is to have books open readily and comfortably. 





> 
LOCOMOTIVE FOR THE MEXICAN RAILWAY. 





To the Editor of Tue AMERICAN ENGINEER AND RarLROAD 
JOURNAL : 

It seems to me that you have overlooked one very important 
defect in your remarks on the locomotive for the Mexican Rail- 
way in the May number of THz AMERICAN ENGINEER. 

You speak of the advantages of the plate frames and under- 
hung springs, but you don’t state that the particular under- 
hung springs referred to are apparently without equalizers / 
As you know, the engines in use here on all the railways are 
most of them of English make, and the roads are owned in Eng- 
land and Europe and operated by English or European offi- 
cials, still they find it necessary to put a Bissel truck under 
their six-coupled freight engines, so that they are practically 
mozuls. Again, the results obtained with American equalized 
engines have been so much more satisfactory than with the 
une ualized English (old type), that both managers and motive- 
othe? oe insist on having new English engines 
equalized, 

During my five years’ stay here I have been very much 
Pleased with the working of the locomotives used by all the 
roads running out of Buenos Ayres for their local traffic. I 
refer to a class of engines much resembling that illustrated in 
your journal on page 153 of Vol. LX VII (March, 1893). These 
engines are of the ordinary eight-wheeled type with the frame 
extended behind, carrying a very short tank, but one having 
Considerable water-carrying capacity combined with the side 
tanks above the running boards, which are not carried up very 








high and do not saddle the boiler. Under the extended frame 
carrying the tank is a single pair of wheels, generally consid- 
poss fe larger than the leading truck wheels. 

Engines of this class are almost never turned, and may be 
seen to enter the central stations here in Buenos Ayres with 
heavy local trains of seven, eight, or 10 Americaii cars, run- 
ning both backward and forward, and generally uncoupling 
from one end of the train simply for the purpose of coupling 
on to the other end, and leaving again in a few minutes on an- 
other run of 10, 15 or 20 miles or more. 

I have often thought that were I ever to occupy a position 
on a railway at home again that had a heavy suburban traffic, 
I should do my best to have some locomotives of the same gen- 
eral class tried. 

It may interest your readers to know that the heavy through 
night trains here are made up of American sleeping cars al- 
most entirely, and drawn by the English moguls before men- 
tioned. During the summer months | have seen, night after 
night, two trains of from 10 to 15 eight-wheeled cars go out 
on the Southern Railway, each drawn by a large freight mogul 
with the Bisse] truck not equalized with the front drivers ; 
and the night trains for and from Rosario, on the Rosario 
Railway, made up of from nine to 12 eight-wheeled cars (from 
four to seven being sleepers) daily pass our factories, drawn 
by the same style of English moguls that are used on the same 
road for freight traffic. 

Yours very truly, 

Buenos Ayres, June 7, 1895. 
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TRUTHS TO KNOW WHEN BUYING BOILERS. 





{In response to ‘‘ Facts,’’ a pamphlet issued by the Bab- 
cock & Wilcox Company, and partly reprinted in these pages, 
the Hogan Boiler Company has issued 4 counterblast with the 
above title ; and as we believe in free discussion, the follow- 
ing is a reprint of it, excepting that the nameof acertain com- 
pany has been omitted when it occurs several times and the 
references to it have been made impersonal.—Eprror AMERI- 
CAN ENGINEER. } 

The provision for the combustion of the fuel and the dis- 
tribution of the heated gases in relation to the heat absorbing 
surfaces of steam boilers has received little if any attention. 
No change has been made since the first forms of the Scotch 
marine boiler, of one of the types of the “‘ straight’’ water-tube 
boiler, and the horizontal tubular boilers were built. In these 
boilers the space beneath the heating surfaces above the grate 
varies in height from 14 in. to 28 in. 


A. COMPARISON. 


The proportional areas of the flue tube openings in marine 
boilers and between the water tubes in water-tube boilers of 
one type varies from 22 sq. in. to 35 sq. in. per square foot of 
grate area. 

In the Hogan stationary and marine water-tube boilers the 
space beneath the heating surfaces above the grate is from 18 
in. to 42 in. in height, and the flue area around the water tubes 
is from 90 sq. in. to 50 sq. in. to each square foot of grate, the 
areas reducing as the distance from the grate increases. 

THE EFFECT. 

The results of this marked difference in design in the Hogan 
water-tube boiler as compared to other boilers may be sum- 
marized : 

1. In the Hogan boiler, a large volume of gases at relatively 
high temperatures is maintained around all the tubes and heat- 
ing surfaces. 

2. In the Hogan boiler, with a forced draft of 1 in. or 2 in. 
of water pressure, a square foot of heating surface will evapo- 
1ate twice the quantity of water that a square foot of heating 
surface will evaporate with a forced draft of 6 in. to 8 in. of 
water pressure in a Scotch marine boiler or one type of water- 
tube boiler. 

REPAIRS NEEDED. 

In the Scotch marine boilers, the intense temperatures due 
to high pressure forced drafts produce leaks around the tube- 
plates against which the heated gases are impinged, combus- 
tion chambers and their stays are irregularly strained and re- 
pairs are soon needed, 

In the ‘‘ straight’ water-tube boiler of the type referred to, 
the expanded joints in the headers are strained, the tubes sag, 
bend down and split, on account of the excessive expansion of 
the ‘‘ straight’ tubes when exposed to high temperatures, 


NO DISTORTION. 


In the Hogan water-tube boiler the formation of the tubes is 
such that the most intense heat will not strain the expanded 
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joints or distort the form of the tubes—the location of the ex- 
panded joints prevents any impingement of the heat on the 
tube-plates. In this boiler there are no obstacles such as head- 
ers, stayed tube-plates, etc., to the free expansion of all tubes. 


HARD SCALE. 


In the ‘‘ straight’’ water-tube boiler of the type referred to, 
as well as in the Scotch marine—and it may be said in all other 
boilers except the Hogan water-tube boiler—the feed water 
with its foreign matter and impurities is delivered into those 
boilers in such a manner that when precipitation takes place 
the sediment falls on the surfaces exposed to the heat of the 
fire and the heated gases and is baked into hard scale. 


SCRAPERS, 


In a pamphlet recently issued by the Babcock & Wilcox 
Company, of New York, this condition is admitted to exist in 
the water-tube boiler of that company’s manufacture. It is 
claimed that a “‘ straight’ tube is a necessity, notwithstanding 
its dangerous resistance to expansion and its ultimate distor- 
tion into a bent form. This “‘ straight’’ form of tube when 
the space in front of the boiler is as long as the tube, permits 
the use of a long scraping bar with which the scale, which 
forms on the surfaces of the “‘ straight’’ tubes and sometimes 
fills them up solid, can be knocked and pushed out of the tubes 
through the header at the back end. 


‘* SELF CLEANSING.’’ * 


It is also reasonably claimed that no water tube in a steam 
boiler, be it ‘‘ straight’’ or bent, can be ‘‘ self-cleansing.’’ This 
claim by some boiler-makers for the existence of “‘ self-cleans- 
ing’’ water tubes in steam boilers is probably based on the 
high and impracticable velocities which the late Mr. Babcock 
endeavored to prove to exist by the use of myriads of figures. 


PRECIPITATION, . 


Whenever the precipitation of the foreign matter in water 
takes place and the sediment is permitted to come in contact 
with surfaces exposed to the heat of the fire, heated gases or 
steam, hard scale will form, and will have to be removed in a 
manner similar to that used in boilers of the Babcock & Wil- 
cox type, or it will have to be chipped. 


WATER PURIFIED. 


If the foreign substances and sediments held in suspension 
in water are not allowed to precipitate or come in contact with 
the surfaces in steam boilers which are exposed to the heat of 
the fire and the gases, no scale will form on these surfaces, 

In other words, if the water is purified by precipitation tak- 
ing place before the water comes in contact with the surfaces 
exposed to the heat, no hard scale will come into existence on 
these surfaces, and no cleansing with a scraper will be or is 
necessary. 

BELOW THE WATER LEVEL. 


In the Hogan stationary and marine water-tube boilers the 
feed water enters the inductors and passes thence to the circu- 
lating tubes, where precipitation takes place below the water 
level and at a temperature within five degrees of that of the 
steam. The circulating tubes are not exposed to the heat of 
the gases. The results of the precipitation deposit in the ex- 
ternal part of the distributing drum, which is not heated, and 
pass to the mud drum, which is an external vessel and not ex- 
posed to any heat. 


PRACTICAL. 


The heating tubes in the Hogan water-tube boilers are there- 
fore not ‘‘ self-cleansing,” and do not require the use of a 
scraper or pick as in the “‘ straight’’ water-tube boiler. This 
has been demonstrated in practice. A Hogan water-tube boil- 
er‘and a “ straight’’ water-tube boiler are located in the same 
city. Each boiler uses the city water. Every month the 
straight tube boiler is cleaned, scraped and picked. Scale 
from 4 in. to # in. in thickness is regularly removed. The 
Hogan boiler has now entered its second year. Three exami- 
nations have been made and no scale has been found. A soft 
deposit has been found in the distributing and mud drums, 
but no hard scale has been brought into existence. 


BURSTING. 


If the ‘‘ straight’’ water-tube boilers referred to are not 
cleaned in two months, even when using rain water, dangerous 
and fatal results have been the consequence. Horizontally in- 
clined ‘‘ straight’’ water-tube boilers of this type may be de- 
scribed as packages of tubes crowded together, which soon 
bend and sag iato irregular forms, accumulate and fill with 


be considered better than packages of bent tubes which do not 
change their form, accumulate and fill with scale before burn- 
ing and bursting. Such are the boilers which have been 
offered to steam users, until the introduction of the Hogan 
water-tube boilers. 


PICK AND" HAMMER. 


A boiler of the horizontally inclined “ straight’’ water-tube 
type or of any form in which it is admitted by the manufac- 
turers that scale accumulates on the heating surfaces and be- 
comes hard and has to be removed by scraper, pick and ham- 
mer is dangerous, is uneconomical in its operation, and its dura- 
bility is purely accidental. 


WATER SURFACE. 


The extent of the surface of the water from which the steam 
as it is produced has to escape in the marine boiler as in the 
water-tube boiler of this type and in other boilers is the same 
under all conditions of firing. Thus, if the water surface is 
60 sq. ft. in area, and apparently sufficient when burning 12 
lbs. of coal per square foot of grate surface, this same area of 
water surface is supposed to give off double the quantity of 
steam when — 24 lbs. of coal per square foot of grate. 
The effect of this limitation of water surface is great agitation 
of the water, which takes place under either conditions of fir- 
ing as indicated by the motion of the water in the gauge glass 
and by the wet condition of the steam, 


DELIVERY OF STEAM, 


In the Hogan boiler each tube delivers above the water sur- 
face the steam as it is produced. There is no hindrance in the 
form of water to the exit of the steam from each tube. The 
higher the temperature of the gases the more rapidly steam is 
produced, the greater the tendency to superheat the steam. 
Wet steam cannot escape from a Hogan boiler. A mechanical 
steam extractor relieves the steam from the water which falls 
back and passes down the circulating tubes. 


** SECTIONAL.” 


A boiler composed of the least number of parts is more de- 
sirable than one composed of many. A boiler composed of one 
or more steam shells, ‘‘ straight’’ 4-in. tubes, cross boxes of 
irregular forms, headers with innumerable covers and joints, 
cast mud drums with a half dozen or more connections, a dozen 
or more connecting nipples, buried in a mass of brick-work, 
covered with soot on the flue side and with scale on the water 
side, may be said to be a boiler of the past, no matter how 
many may now be in existence, and such a composition of parts 
for a steam boiler is fully entitled to the term “‘ sectional.”’ 


A UNIT. 


A properly designed steam boiler consists of one steam cy]- 
inder, 2-in. bent tubes, two distributing drums, one wrought 
iron or steel mud drum with two connections and five manhole 
covers, all placed above the grate level. The tubes are direct- 
ly above the grate, and no soot accumulates on them on ac- 
count of the intense heat, and no scale forms on the water side 
of these tubes because no sediment is permitted to enter these 
water spaces. The whole is enclosed in non-conducting mate- 
rial. Such a boiler is a wnit and in no sense “ sectional.” 
This is the Hogan stationary and marine water-tube boiler. 


REMARKS. 


The Hogan water-tube boilers are the same for land uses as 
for marine purposes. 

In some straight water-tube boilers the 4-in. tubes were dis- 
carded and replaced by smaller tubes when this class of boiler 
was put on board ship. 

The Scotch marine boiler, when used on land, is exactly the 
same as when used at sea. 

What is bad on land ina steam boiler is equally as bad at sea. 
What is good at sea in a steam boiler is equally good on land. 


‘*TRUTHS AND FACTS.’’ 


The publication of the pamphlet “‘ Facts’’ is most oppor- 
tune, as it is most desirable that steam users should be in- 
formed that the horizontally inclined ‘‘ straight’’ water-tube 
boilers are accumulators of scale and that the scale cannot be 
removed or reduced only by the use of scrapers, picks and 
hammers. 

Those about to buy steam boilers should read ‘‘ Truths,” 
** Facts,’’ and the following articles in the Boiler Review—viz., 
No. 1, pages 28 and 43; No. 2, page 85; No. 8, pages 125 and 
130 ; No. 4, pages 146, 187 and 194. It will be then readily 
seen what is the difference between the term of bluff, ‘‘ Facts’ 
and the statement of ‘‘ Truths.” * 











scale previous to burning and bursting. Such surfaces cannot 
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NOTES AND NEWS. 





Fast Railroad Time in England.—Arrangements have 
been completed for running, beginning next month, a train to 
be known as the American Special Express. It will make the 
run from London to Liverpool, 201 miles, in three hours and 
50 minutes, and, northbound, will make close connections with 
the transatlantic steamers. The train will make no stops, and 
its schedule time will be 45 minutes faster than that of other 
express trains between the two cities. 


Bearings for Railway Cars.—From some experiments 
made on the lubrication and wear of bearings by E. Chabal, 
on the Paris, Lyons & Mediterranean Railway, he draws the 
following conclusions : 

The result of the tests made showed that the wear of white- 
metal bearings was 50 per cent. less than in the case of bronze 
bearings. The tests also showed that, by the use of white- 
metal bearings, a diminution of 20 per cent. on the resistance 
of fully-loaded coal wagons, forming trains weighing 300 tons, 
travelling at speeds of 16 miles to 26 miles an hour, was given : 
that, as the speed increased, this gain was diminished, but re- 
mained always 5 per cent. less. As a consequence of these 
tests, the Paris-Lyons-Mediterranean Company in 1893 aban- 
doned the use of bronze bearings for carriages and wagons, 
and adopted white-metal bearings. 


A Test of Schmidt’s Superheater.—In our issues of April, 
May, and July of this year we have given accounts of the 
Schmidt superheater and steam-engine, which has attracted 
some attention on account of the success that has been at- 
tained in the use of superheated steam. In a recent issue of 
the Revue Technique there is an account ot a test that has been 
made with the device in regard to which we cull the follow- 
ing particulars : The engine subjected to the test had a cylin- 
der diameter of 12% in. and a stroke of 19.7 in., and was run 
at the average speed of 116.3 revolutions per minute, develop- 
ing 72.56 LH.P. and showing 62.6 H.P. at the brake. The 
pressure at the boiler was 167.4 lbs. per square inch, and the 
temperature of the steam was 660° F. on leaving the boiler, 
and 605° on entering the engine. The results obtained on 
tests, lasting for about seven hours, showed that the consump- 
tion of water was 124 Ibs. per effective and 10.8 Ibs. per 
I.H.P. At the same time the consumption of coal was 1.7 
lbs. per effective and 1.4 lbs. per I.H.P. per hour. 


Nickel Steel for Boilers.—Some time ago the Government 
asked bids for some of the leading steel makers on 20,466 lbs. 
of steel to contain not less than 3 per cent. of nickel and to 
meet specifications as follows: Tensile strength, 80,000 Ibs.; 
elongation of at least 25 per cent. in 8 in.; and an elastic limit 
of at least 50,000 lbs. per square inch. Owing to the very 
rigid requirements, only two firms bid on the work, these 
being Carbon Steel Company and Carnegie Steel Company, 
Limited, both of Pittsburgh. The Carbon Steel Company 
were ready to guarantee an elongation of 25 per cent. in 2 in. 
instead of 8 in., and consequently their bid, being informal, 
was not considered. The work was placed with the Carnegie 
Steel Company, Limited, at 54 cents per pound, delivered, 
Washington, D. C. The plate is about 14 in. thick, and is for 
the armored cruiser Chicago, which is to have an entire new 
set of boilers. The firm rolled eight plates, but these were 
rejected on three different inspections as not coming up to 
specifications. On the fourth test one of the plates is said to 
have showed a tensile strength of 86,000 lbs. to the square 
inch, and to slightly exceed the severe requirements in reduc- 
tion of area aa elongation. 


The Result of Working Eight Hours per Day.—Mr. 
Brunner, of the firm of Brunner, Mond & Co., sends to the 
London 7¥mes an interesting report of the result of a five 
years’ experience of the eight-hour rule in his works. He 
says that at first the wage-cost per ton went up, then dropped, 
and is now as low as it was in 1889, the last year of the twelve- 
hour day. In other words, the men get as much work done 
in eight hours as they used to get done in twelve. That this 
Is not merely the result of a coincidental improvement in 
machinery or the methods of manufacture is vouched for by 
the managers of the works, who have considered the point. 
lheir opinion that, though the men work less hours, the effi- 
ciency of their work is not diminished, is supported by their 
report as to the improvement in greater regularity of attend- 
ance, increased application, and improved health among them. 
The men used often to be irregular and drunken ; these offend- 
ers are now rare. ‘‘ The men come down to their shifts reg- 
ularly, and they come sober.’’ In the long double shift at the 
end of each week, which is necessary for the work, the men 
used often to be found asleep. This does not occur under 
the new conditions. Lastly, nA health of the men has much 








improved. ‘‘ The improvement in the men’s looks, and espe- 
cially in their gait when leaving the works at the end of the 
shift, is very marked.”’ 


Records of Inventions --In an interview with Mr. Charles 
F. Brush, the distinguished electrician, which was recently 
published in the New York Herald, he is reported as saying 
that he had ‘‘ no doubt that the heads of the Patent Office are 
honest, but I have had a number of experiences which lead 
me to believe that the subordinates sometimes allow important 
information to leak out. I have applied for patents again and 
again, only to find interferences filed before they were granted, 
and it is only through my great care in keeping records of my 
work that I have been able to secure a number of my inven- 
tions. Take the arc light. While I was working upon it and 
attempting to make it commercially profitable, I kept a very 
full journal of all my experiments. I recorded everything 
from day to day, and dated it, and had witnesses called in to 
sign the records. This I found of immense value to me in 
my patent suits. I had 200 of them, and gained all except 
one.”’ 

This practice of keeping a journal of an invention is one 
which may be followed with advantage by all inventors, and 
records made in this way may be of very great value in estab- 
lishing priority of discovery, which is so essential to the valid- 
ity of a patent. 


Superheated Steam.—In giving the results of their pro- 
tracted experiments with saturated and superheated steam, 
the Alsace Union of Boiler Owners say that, theoretically, it 
bas never been denied that superheated steam should give a 
— efficiency than saturated, yet from apprehension of the 
cylinder becoming damaged by the high temperature, for 
years no experiments were undertaken with superheated 
steam. Subsequently, however, after numerous trials, the 
oldest engine even was found capable of being safely used 
with superheated steam, and not only without injury, but 
more economically than with saturated. It is also declared 
by the Union that in installing a superheater care is essential 
that the advantages gained are not lost either by less perfect 
combustion or by greater radiation losses—the cost of the 
superheater not to exceed, of course, the saving obtained in 
coal consumption ; the superheater to be connected with the 
boiler, so that both can be fired from the same furnace ; and, 
after leaving the superheater, the gases should come in con- 
tact with the heating surface of the boiler, and, lastly, with 
the heating surface of the economizer. Further, these experi- 
ments showed that the use of superheated steam does not ex. 
clude the use of steam jacket. Though both superheating 
and steam jackets were used, yet condensation in the high- 
pressure cylinder occurred. The use of low pressure, 7} at- 
mospheres, did not give such good results as the use of high 
pressure, 114 atmospheres. 


Oil-Burning Locomotive.— Another locomotive for burning 
oil has been tried on the Southern California Railway. It is 
the invention of William Booth, formerly Master Mechanic of 
the Peruvian Central Railway, who has been assisted by Mas- 
ter Mechanic Prescott, of the Southern California Line. Ina 
somewhat brilliantly colored account of it in the Los Angeles 
Eepress, it is said that ‘“‘ the oil-tank holds a little over 5 tons 
of oil, and is firmly located inside the water-tank—that is, the 
water surrounds the oil reservoir. There is 6 ft. of water on 
the back end of the tank, 18 in. on the sides and front, and 
6in. on top. It is provided with an oil-tight manhole and 
has a gas vent, so that any amount of shaking about or even 
upsetting will not cause the oil to escape. Provisions for 
safety from fire or explosion are still further secured by two 
automatic safety-valves, one on the top and the other on the 
bottom of the tank. In case of accident breaking loose the 
tank from the engine, a rope on the top valve and a chain on 
the bottom one shut the safety valves and cut off the flow of 
oil instantly, keeping it confined to the inside tank. Two 
burners are used with two steam-jet atomizers.” . 

It is said further that ‘‘ the new equipment is safer than 
using coal ; steam can be raised quicker and better maintained ; 
there is no obnoxious smoke, and no destruction of private 
property by sparks, as sparks are neither emitted from the 
smoke-stack nor athe from the fire-box’’—all of which 
sounds like an old, old story. 


Gas Engines.—Treating of gas engines as at present em- 
loyed in England, Mr. Donkin has stated before the English 
nstitution of Gas Engineers that such engines are usually 
made there in sizes ranging from } to 600 I.H.P., and 
there is a marked increase constantly in the sizes and numbers 
sold. The use of ordinary lighting gas is customary in sizes 
up to 10 H.P., but for larger sizes a small convenient apparatus 
has been devised for the production of a gas that can- 
not be used for illuminating purposes, but which gives very 
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economical results when burned in an engine cylinder. For 
this article, termed a generator gas, the best fuels employed in 
its production are found to be anthracite coal and gas coke, 
as they yield notar. The thermal efficiency is low, it having 
about 160 heat units per cubic foot, as compared with 615 to 
630 of London lighting gas, and consequently about four 
times the quantity is required to produce the same amount of 
power. The great quantity obtained, however, together with 
the smal] amount of depreciation and labor involved in pro- 
duction, render it in many cases comparable in cost to gas 
at 20 cents per 1,000 ft. The disadvantage is acknowledged 
that gas engines cannot be started under full load, requiring 
the use of friction clutches, in most instances having but one 
impulse to each four movements of the piston, necessitating 
greater weight per H.P. than with steam ; on the other hand, 
the gas engine can be started instantly, and there is no danger 
from fire when it is shut down. 

Friction Clutch for 5-Ton Crane.—In our last issue we 
published an illustrated description of a 5-ton crane built at 
the shops of the Baltimore & Ohio Railroad. We now supple- 
ment this with an illustration of the friction clutches used for 
hoisting and raising the boom. I[t will be seen that the con- 
struction is very simple. The pinion on the outside at the 


left has a pitch diameter of 6 in., with 15 teeth of 1} in. pitch, 
and is used for hoisting the boom. 


‘Phe mate at the other 





FRICTION CLUTCH FOR 5-TON CRANE. 


end has a diameter of 6.27 in., with 13 teeth of 1} in. pitch, 
and does the hoisting. Each pinion is cast solid with the 
brake-wheel, and the shell for carrying the hardwood friction- 
blocks. These friction-blocks are put in with the end of the 
grain presented to the wearing face of the shoes and with an 
original projection of 4 in. beyond the face of the shell. In 
other respects the construction of the clutch with all of the 
dimensions is shown by the engraving. 


Locomotives on Prussian Railroads.—At a recent meeting 
of the German Society uf Mechanical Engineers, Privy Coun- 
sellor Stambke gave the following information respecting the 
experience had on the Prussian State Railroads with the 519 
compound locomotives in use thereon, and the conclusions 
arrived at by the mechanical officers respecting future loco- 
motive construction: ‘‘ All compound locomotives, under 
similar circumstances, when under full headway, develop a 
greater capacity than ordinary locomotives ; at the same speed 
they exert greater traction, or with the same traction they 
make greater speed. They save fuel and water. On the 
other hand, ordinary locomotives have greater starting power 
than compounds, and, therefore, attain their standard rate of 
speed quicker. The time and space required for them to get 
under way is therefore less than with compounds, which latter, 
when stops are frequent, often find it difficult to make up the 
time lost in starting. A compound locomotive which is 
arranged to use steam like any ordinary one in starting can 
get under way as well as the latter. 1t is harder to start tight- 
coupled express and passenger trains than freight trains, and 
a failure of the draft-rigging, and a consequent lengthening 
of the time of getting under way, is therefore to be feared 
more with the former. The Prussian State Railroads have, 
therefore, come to the following conclusions: 1. Express loco- 
motives hereafter are to be generally constructed on the com- 
pound system. 2. In all tank locomotives and engines for 
branch roads the compound system is to be excluded. 3. For 
freight engines used chiefly for long runs the compound sys- 
tem is to be employed. 4. For freight engines used chiefly to 
serve among the coal districts, the compound system will be 
avoided for the present. 5. For passenger engines with ten- 
ders, in view of the fact that they must make frequent sto 
no decision is made yet. The experiments will be te 

The Invention of the Telephone.—According to Nature, 
Professor D. E. Hughes, F.R.S., in the course of a few re- 
marks made at the recent banquet given by the staff of the 
National Telephone Company, some points in connection with 
the early history of telephony were mentioned. The text of the 





speech is published in the Hlectrical Engineer for March 22, and 
the following note from it is interesting. Professor Hughes 
said : 

‘“‘ The earliest record of a perfect theoretical electric teie- 
phone was contained in Du Moncel’s ‘ Exposée des Applica- 
tions,’ Paris, 1854 ; when M. Charles Bourseul, a French teleg- 
raphist, conceived a plan of conveying sounds and speech by 
electricity. ‘ Suppose,’ he explained, ‘ that a man speaks near 
a movable disk sufficiently flexible to lose none of the vibra- 
tions of the voice, that this disk alternately makes and breaks 
the current from a battery ; you may have at a distance an- 
other disk which will simultaneously execute the same vibra- 
tions.’ Unfortunately M. Bourseul did not work out his idea 
to a practical end, but these few words contain the shortest 
possible explanation of the theory of the present telephones.’ 

It is now exactly 30 years since Professor Hughes first ex- 
perimented witha working telephone. In 1865, being at St. 
Petersburg in order to fulfil his contract with the Russian Gov- 
ernment for the establishment of his printing telegraph instru- 
ment upon all their important lines, he was invited by his 
Majesty the Emperor Alexander II. to give a lecture before his 
Majesty, the Empress and Court at Czarskoi Zelo, which he 
did ; but as he wished to present to his Majesty not only his 
own telegraph instrument, but all the latest novelties, Profes- 
sor Philip Reis, of Friedericksdorf, Frankfort-on-Main, sent to 
Russia his new telephone, with which Professor Hughes was 
enabled to transmit and receive perfectly all musical sounds, 
and also a few spoken words, though these were rather uncer- 
tain, for at moments a word could be clearly heard, and then 
from some unexplained cause no words were possible. This 
wonderful instrument was based upon the true theory of tele- 
phony, and it contained all the nece:sary organs to make it a 
practicable success. Its unfortunate inventor died in 1874 
almost unknown, poor and neglected ; but the German Gov- 
ernment have since tried to make reparation by acknowledg- 
ing his claims as the first inventor, and erecting a monument 
to his memory in the cemetery at Friedericksdorf. 


The Force of the Blast from an 8-in. Gun.—Recently, 
with a view to the practical determination of the effect of a 
blast from heavy gun firing over a protective plate, Commo- 
dore Sampson had a series of experiments made at the Indian 
Head Proving Ground. The Indian Head experiments were 
interesting, and are the first of the kind ever held in this 
country or abroad. Lieutenant Mason, the officer in charge 
of the proving ground, conducted them. An 8-in. gun was 
employed. Under its muzzle was placed a 7-in. armor-plate, 
which was 8 ft. square, and weighed about 8 tons. The cen- 
tre of the plate was 20 in. in front of the muzzle and about 
4 ft. below it. Over the plate, and nearly parallel with it, was 
secured a 1-in. wrought-iron plate, 74 in. long < 68.5 in. wide. 
It weighed about two-thirds of a ton, and was supported at 
each corner by a 2-in. armor bolt, screwed into the corner 
holes in the back of a 7-in. plate below. The corner holes in 
the bottom of the plate were not directly below the holes in 
the corners of the wrought-iron plate. Consequently they 
were bent to bring their upper ends into proper position. The 
centre line down the length of the 1-in. plate was parallel 
with the axis of the bore of the gun, prolonged .25 of an inch 
to the right and 24 in. below, the surface of the plate being 
inclined 1° with the horizontal, the same as the gun. The 
muzzle of the gun projected from the rear of the 1-in. blast 
plate 17.5 in. ‘Two rounds were fired. 

In the first round the charge of powder was 100 Ibs., the 
muzzle velocity 2,018 foot-seconds, and the pressure 16 tons. 
The elevation of the gun was 1°, The wrought-iron 1-in. 
plate was bent downward at right angles to the line of fire, 
along its central transverse line, the centre of the plate being 
forced down by the blast 3.93 in. A slight rotary movement 
to the left was also given to the plate. The 7-in. armor was 
not moved at all. In the second round the charge of powder 
was 107 lbs., the muzzle velocity 2,000 foot-seconds, and the 
pressure and elevation the same as in the preceding round. 
The blast plate was in the position produced by the first 
round. The effect of the second blast was merely an augmen- 
tation of that of the first fire. The lower plate was not moved 
in the least. After the second round the support of the right- 
hand rear corner retained nearly its original position. The 
other three bolts had twisted to the right nearly 45°. The 
second reund crushed the plate downward about 7 in., making 
phe extreme deflection about 10 in. 


The North Sea and Baltic Canal.—The canal is a little 
over 61 miles in length, and is throughout on the same level 
as the Baltic, where tides are unknown. Hence only two sets 
of locks have been necessary, one at each end, and even of 
these two the Holtenau locks may be treated almost as uon- 
existent, as their gates will have to be closed only on the occa- 
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sion of storms on the Baltic affecting the height of the waters 
pres on twenty or twenty-five days in the year. Thus 
for vessels p ing westward there will be an absolutely 
clear and unobstructed course as far as Brunsbiittel, and here, 
except for three hours each day at ebb tide, the lock-gates 
will have to be kept closed on account of the tidal changes in 
the Elbe, though vessels will be able to s — at any 
time, subject to the ordinary delays. The breadth of the 
canal at the water-level is 197 ft. and at the bottom 72 ft. 
14 in., thus allowing of a man-of-war and any ordinary mer- 
chantman passing one another wherever they may happen to 
meet, while at six different points along the line of route there 
are ‘‘ bays,’’ where the increase of superficial breadth from 
bank to bank to 328 ft. and of the bottom breadth to 197 ft. 
for a distance of 820 ft. will allow of the passing of two men- 
of-war without fear of collision. The depth of the canal is 
29 ft.6in. The old Eider Canal, which has been incorporated 
in the new one as far as Rendsburg, save for various windings, 
now happily avoided, had besides its six sets of locks a depth 
of only 10 ft, and a breadth of a little over 100 ft. The superi- 
ority of the new canal, with its far greater dimensions, almost 
unobstructed course, and its outlet into the Elbe at a point 
where the river has a depth of about 40 ft., is clearly manifest. 
As regards the work of construction, the most interestin 

feature is perhaps to be found in the great terminal locks, an 

of these the locks at Brunsbiittel claim first consideration. 
They are protected from the current of the river by two moles, 
the heads of which are 1,247 ft. apart, thus allowing a good 
space for entrance into the outer harbor, which has a breadth 
of 328 ft. and a length of 1,312 ft. Here the vessels that may 
have to wait their turn before passing through the river will 
be accommodated. The locks themselves are double, the one 
set lying parallel with the other, divided by some massive 
masonry,’under which are several tunnels for the hydraulic 
machinery to be used for opening or closing the gates and 
other purposes. The width of each lock is 82 ft., the depth 
30 ft., and the available length, when the gates are closed at 
each end, is 492 ft.—dimensions adequate to allow of the pass- 


ing through the locks at any state of the tide of the largest 
ironclads. 


The Properties of Coal as Fuel for Steam Boilers.—Some 
manufacturers usually require their coal merchants to furnish 
material which shall contain (1) a certain proportion of lumps, 
(2) a small proportion of ash, (3) a certain percentage of vola- 
tile material, usually about 20 per cent. Accordingly the pit- 
owners ouly guarantee these three elements. 

The moisture contained in the coal is of considerable im- 
portance, and also its freedom from stones and slate; but 
perhaps the number of heat-units generated by complete com- 
bustion is the best measure of the value of a coal. Lump 
coal has a greater calorific value than small coal or dust. It is 
proposed that lump coal be defined as that which is retained 
on a sieve of 1.4 in. mesh. 

All coal—even coal fresh from the mines—contains a certain 
amount of moisture, from 1 per cent. to 6 per cent., which is 
not altogether unfavorable for combustion ; the percentage of 
moisture must not, however, fall outside certain limits. Some 
railway companies pay only for the dry coal, and make a 
moisture test on all coal received, rejecting that in which the 
moisture exceeds 7 per cent. 

The quantity of ash and cinder is of great importance ; not 
only has this to be paid for and transported, but on being put 
into the furnace it hinders combustion and adds considerably 
to the work of the stokers. The railway companies specify 
6-8 per cent. of ashes and cinders, pay 0.5 franc per ton for 
1 per cent, less, and deduct 0.5 franc per ton for 1 per cent. 
more, and reject any delivery containing more than 10 per 
cent. ash and cinders. 

_The proportion of volatile components influences the ease of 
kindling the coal and the quickness with which it burns. In 
sugar works 20-22 og cent. of volatile components is de- 
manded. If the draft is strong 15 per cent. may be sufficient, 
while with weak draft 25-28 per cent. is required. A coal 
containing too much volatile material burns too quickly with- 
out giving up usefully the heat due to its combustion. A 
mixture of two coals containing respectively too little and 
too much volatile material should be rejected. The wider 
Commercial use of calorimeters is recommended, a coal giving 
less than the specified number of calorics to be rejected. 

The fusibility of the clinker is an important point to be con- 
sidered, the author stating from his own experience that coal 
ac in a lightly worked boiler with weak draft, gave no 

used clinker, in a hard forced boiler with strong draft gave a 
considerable quantity of clinker. 

A specimen form of contract for coal is given at the end of 
the paper.— Abstract of article in Mittheilungen aus der Prazis 

ler Dampfkessel- und Dampfmachinen-Betriebes, 1894. 





Smoke Prevention.—The serious difficulty with nearly if 
not quite all the appliances which have been devised for con- 
suming smoke is that they do not pay. The heating capacity 
of smoke is so little, that it is cheaper to waste the smoke than 
to utilize the small amount of potential heat there is in it ; 
besides this, some portions of the smoke are invombustible. 
Colonel Dulier has devised a system of smoke prevention, 
which has been described in the London Times, by which the 
smoke after leaving the furnace is mixed with steam in an 
ascending flue, and then in a descending flue is met by a very 
fine spray of cold water. The result is that the larger part of 
its constituents are dissolved or precipitated, and escape with 
the water into the drains, from a tank at the bottom of the 
descending flue. Any residue passes out with a certain 
amount of steam from a chimney fixed in the tank. A rough 
proof of the efficacy of the arrangement is afforded by the fact 
that a piece of white cloth may be held for some minutes over the 
top of this chimney without becoming appreciably blackened. 

Colonel Dulier’s apparatus is in use at the City Saw Mills, 
Glasgow, and at Messrs. Merryweather’s factory at Green- 
wich, and is being fitted to the Opera in Paris. At Messrs. 
Merryweather’s the smoke from 11 forges is collected in one 
main flue, and after being mixed with steam is subjected to 
the action of three water jets consuming 100 galls. of water 
an hour. The system is here found so satisfactory that the 
rest of the forges are shortly to be connected, and it is consid- 
ered that the same amount of water will be sutficient to treat 
the smoke from them also. From observations made by the 
Public Analyst of Glasgow at the Saw Mills, it appears that 
the apparatus there removes over 90 per cent. of the solid 
matter of the smoke and more than half the sulphurous acid. 
It does not affect the draft in the chimney, any loss caused 
by the bends of the flues being compensated by the eflects of 
the jet of steam which damps the smoke. In Glasgow this 
jet is at a pressure of 80 lbs. to 100 lbs, per square inch, but 
though a fairly high pressure both for the steam and water 
jets seems to be advantageous, yet it is not necessary. The 
apparatus has been fitted to a stack of chimneys in a house 
in Belgravia, and has worked satisfactorily, using the water 
from the mains, and the steam given off by an ordinary high- 
pressure hot-water boiler. It is even said to have resulted in 
a reduction in the amount of coal burnt. There is an inci- 
dental advantage connected with it which may commend 
itself to people who are solicitous about sanitation. The 
water which has been used in the flue contains a — of 
sulphurous acid, and is, therefore, a disinfectant of consider- 
able power. The cost of construction ought not to be very 
great, since the flues are only large steel tubes. Butif the 
apparatus fulfils all that is claimed for it, manufacturers 
might find themselves recouped for their outlay by being 
able to burn an inferior and cheaper coal without producing 
an improper amount of smoke. 


Trials and Performance of French Warships.—aA corre- 
spondent of the London 7imeg writes : ‘‘ Toward the close of 
last year French dockyards had to report very unsatisfactory 
results given by certain warships at their trials. The armored 
cruiser Latouche-Tréville—in the performances of which con- 
siderable interest is felt because she is fitted with Belleville 
boilers—had failed to develop the H.P. expected, the Dupuy 
de Lime was still giving much trouble, and the /'leurus stood 
in need of considerable repairs after her mishaps. In contrast 
to this disappointing state of things is the series of successful 
trials more recently made. Some of the trouble given by the 
Latouche-Tréville is probably due to the fact that, like her sis- 
ters, the Bruiz, Chanzy and Charner, she has been built upon 
a displacement (4,660 tons) too near the minimum for her offen- 
sive and defensive power ; but she is a splendid cruiser, and 
will attract attention ‘during the summer campaign of the 
northern squadron. With 7,400 H.P. she attained in February 
a speed of 17.5 knots; but when 8,450 H.P. was developed in 
the first official trials she steamed at 18.16 knots under the 
easiest conditions. The cruiser Dupuy de Léme (6,600 tons), 
after her long series of mishaps, completed her trials at Brest 
early in April, attaining the high mean speed of 19.8 knots. 
The maximum rate was 20.4 knots, and it seems likely that 20 
knots*would have been maintained save for the inefficient stok- 
ing of one of the boilers. The mean revolutions of the middle 
screw were 185, and of the lateral screws 189. The Dupuy de 
Léme, with her practically complete coating of armor, will 
certainly be one of the most remarkable vessels present at the 
opening of the North Sea and Baltic Canal. Another cruiser 
which has given very satisfactory results in March is the 
Friane, a protected vessel of 3,772 tons, built at Brest under 
the direction of M. Dugide Bernonville. Her machinery has 
been constructed by the Forges et Chantiers de la Méditerranée, 
and the boilers, upon the Niclausse water-tube principle, are 
from the works of the company so named. The advantage 
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claimed for this system is that it enables the tubes to be 
reached easily. The mean speed ina rough sea was 18.8 knots, 
but during some runs a speed of 19.3 knots was attained and 
9,503 H.P. was developed instead of the contract pressure of 
9,000 H.P. The coal consumption also was small. The 
Valmy, coast-defence armorclad (6,590 tons), and sister of the 
Jemmappes, is giving satisfactory results at Brest, where, dur- 
ing a two-hours’ forced draft run, she attained a mean speed 
of 16.71 knots at the end of March. Another sister, the Bou- 
vines, has also entered upon her trials with great promise. 
These are the three armorclads which are to constitute such a 
powerful fighting unit in the northern squadron, ard, as Ad- 
miral Besnard has told both the Chamber and the Senate, the 
are well fitted for the use of the ram by reason of their small 
turning circles and powerful build. Another vessel which has 
just attained a satisfactory trial speed (mean of 27 knots) at 

rest is the sea-going torpedo-boat Lansquenet ; but the bot- 
tom of one of her cylinders, as had been foreseen, gave way, 
and she returned to port for repairs.”’ 


Water-tube Boilers in the British Navy.—The following 
brief abstract, which was published in 7'he Times, of a dis- 
cussion of a paper on The Machinery of War Ships, by Mr. 
A. J. Durston, which was read before the Institute of Civil 
Engineers, will be of interest to many of our readers. 

he point in the paper which perhaps attracted most atten- 

tion was the introduction of water-tube boilers of different 

types into some of the ships built under the Naval Defence 

Act. Sir Edward Reed remarked that the paper contained 

the cream of the present knowledge of this type of boiler. 

Mr. Thorneycroft contended that in them was the best chance 

of reducing the weight of the propelling machinery of ships 

and of obtaining speed with lightness. It was impossible, he 

thought, todo much more than has already been done in re- 

ducing the weight of the engines, while we had, perhaps, 

sacrificed a little too much in the way of fuel. But real ad-, 
vance might be made in the boilers. Both the forms of tank 

boiler now in use—the locomotive and the drum—were heavy, 
and the paper contained evidence that they had been worked 
to their limit. The Belleville boiler, as fitted in the Sharp- 
shooter, was a step in the right direction, but was still too 
heavy. He proceeded to give some figures concerning the 
weights and heating surfaces of the different types of boiler, 

showing that water-tube boilers weighed much less per square 
foot of heating surface than drum or locomotive boilers. Mr. 

Seaton pointed out that water-tube boilers would stand rough 
usage without sustaining the damage to which tank boilers 
would be liable. In war it would sometimes be necessary to 
get up steam quickly, and there would be no time for the 
“*nursing’’ required by tank boilers. But steam could be 
got up very quickly in water-tube boilers without injury to 
them. As regards forced draft, Mr. Thorneycroft considered 
the last-mentioned type to be superior to drum boilers, which, 
sooner or later, he said, gave out under it. For short voyages 
at high speed he held that forced draft was essential, though 
for long voyages he believed in ample heating surfaces and 
no forced draft. The question of forced against induced 
draft was also discussed. Some speakers believed there was 
a future for induced draft, while others could not see that it 
makes much difference whether air is blown in at one end of 
the furnace or sucked out at the other. The air-pumps in all 
the new boats are worked off the main engines, and it was 
suggested that independent air-pumps (which had been tried 
in the United States Navy) would be an improvement. Mr. 
Seaton was strongly opposed to them. In the first place, 
they took up too much room, and, in the second, were the 
most difficult of all pumps to control. Sir Edward Reed in- 
quired about the difference he observed between the ratios of 
the high and low pressure cylinders in the Navy and the mer- 
cantile marine. Mr. Durston, in reply, pointed out that war- 
ships had often to run for long periods at low power, and it 
was believed that a small ratio between the cylinders in such 
cases produced the most economical results. With regard to 
the variety of practice observable in the construction of en- 
gines and boilers in different ships, Mr. W. H. White remarked 
that these vessels were built by private firms who, while subject 
to certain general conditions laid down by the Admiralty, yet 
had a free hand in many points. Mercantile practice and 
naval practice reacted on each other to the advantage of both ; 
an example might be found in the effect which the adoption 
of forced draft in the Navy had had on mercantile practice. 

In criticising warships it must always be borne in mind that 
they are made to be fighting machines, and that everything in 
them must be subordinated to that function. Mr. White also 
asked critics to believe that for every arrangement carried out 
in them there was a reason of some kind, and that nothing 
was done merely from ‘‘ cussedness’’ on the part of the de- 
signers and engineers. 





THE TEHUANTEPEC RAILROAD—ITS IMPOR- 
TANCE AS A COMPETITOR FOR TRANSCON- 
TINENTAL TRAFFIC. 





To the Editor of Tut AMERICAN ENGINEER : 


The announcement received some few days ago by cable- 
gram from Mexico, that Congress has approved and ratified 
the contract made by the Executive Government with Messrs. 
Samuel Hermanos, of Mexico and New York, for the furnish- 
ing of $2,000,000 worth of rolling stock, bridges, lighters, 
tugs, and other equipment for the Tehuantepec Rail , calls 
attention once more to the great problem of curtailing the 
time required for the transportation of passengers and freight 
between the principal commercial cities of the Eastern and 
Western Hemispheres. 

The present century has been very prolific of schemes for 


‘transforming the physical character of certain portions of the 


universe, with the sole object of bringing together remote 
regions of the globe, the intimacy of whose commercial rela- 
tions has been much handicapped by the lack of facilities for 
rapid transportation. It is only necessary to refer to some of 
the great engineering enterprises, such as the Suez Canal, the 
ill-fated Panama Canal, the projected Nicaragua Canal, the 
transformation of the Isthmus of Corinth into an ocean water- 
way ; the conversion of the great manufacturing emporium 
of Manchester into a seaport town ; and, at more recent date, 
the completion of the great ship canal in the Baltic Sea, and 
last, but not least, the completion of the Tehuantepec Rail- 
road, after so many years of vicissitudes, to realize at once 
the vastly important réle which the question of rapid trans- 
portation plays in the development of international commerce. 

The Tehuantepec Railroad has met with so many misadven- 
tures, has had to struggle so frequently with financial diffi- 
culties, and has suffered such protracted delays in its final 
completion, that the real significance of its bearing upon the 
future of international commerce, while so thoroughly realized 
by its original projectors and by the Mexican nation, has not 
awakened in the minds of the present generation the interest 
to which its importance entitles it, principally because the 
quiet and unpretentious way in which its completion has been 
brought about has hidden its light behind a bushel, so to 
speak, and the outside world of the present day has been 
quite unconscious of the potentialities which are now about 
to be laid bare by the entry of the Tehuantepec Railroad into 
the field of international transportation. 

The circumstances surrounding this achievement, and the 
innumerable vicissitudes through which it has passed, make 
very interesting reading to those who are inspired by the story 
of great commercial and financial enterprises, and, when the 
last page of its history has been written, the whole volume 
will be found to contain much that furnishes an eloquent 
tribute to the masterful genius, political sagacity, and patri- 
otic perseverance of General Perfirio Diaz and those of his 
official associates into whose hands have been confided the 
destinies of Mexico during the past fifteen years. 

The present generation, however, is most deeply concerned 
with its importance as a commercial enterprise, and, in this 
connection, it will suffice to refer to the following table, com- 
piled from the Board of Trade returns of the Foreign Com- 
merce and Navigation Section of the United States Treasury, 
showing the comparative distance between some of the prin- 
cipal of the world’s shipping ports by way of Panama and the 
Tehuantepec route respectively : 














Via Tehuante- | Via Panama 
pec R. R. R. R. 
Miles. Miles. 
New York & Hong Kong. ................ 11,597 11,645 
eeiten:  _  iaripetatiacaneen 9,345 9,313 
= mga, BREE air teen 11,068 11.471 
Se ee OMQIMNG o.0sv0css. cio sscees 6,566 7,705 
ieee ee |, ER 4,925 6,107 
Liverpool “ ‘“ Fe MGREN ee oeacew ht 8,274 9,071 
New Orleans ‘ AIT STE eR 3,561 5,415 
2 - RII 5s sivas icvoses 7,981 9,426 
OPE, a eer | 5,202 7,182 
Liverpool & Yokohama..................- 13,224 14,175 
gs i Re 14,118 14,435 
ae ge erro: 12,584 12,777 
$3 ‘* Honolulu... . | 9,805 10,670 





In short, if a comparison is made with the Tehuantepec Rail- 
road on 16 of the main routes of commerce between the Eust 
and the West, it will be found that the total saving by this 
route is over 125,000 miles. 

It is understood that Messrs. Samuel Hermanos, who have 
so successfully carried through the contract above referred 
to, are likewise negotiating for the-work of dredging the ter- 
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minal harbors at Coatzacoalcos and Salina Cruz, and con- 
pr wharves and jetties on each side of the coast. As 


the work to be accomplished is one which is peculiarly fitted 
to the structural genius and enterprise of many well-known 
contractors of this country, and there is, we are informed, a 
good opportunity for much if not all of this work to be car- 
ried out with American capital and American enterprise on a 
very remunerative basis, it will doubtless be interesting to 
many of our readers to learn briefly the character of the work 
ws accomplished ; and the conditions that have to be dealt 
with, 

Mr. Corthell, an eminent engineer, who was closely identi- 
fied with the construction of the Tehuantepec Railroad during 
its final stages, under the supervision of the Mexican Govern- 
ment, and who has had many opportunities of thoroughly in- 
vestigating the important works yet to be accomplished, con- 
tributed some time ago a Ne J interesting article to the Hngi- 
neering Magazine, of New York, and we acknowledge our 
rt a to this article for some of the data furnished 

erein. 
=~ he route across the neck of land known as the Isthmus of 
Tehuantepec is very much shorter than that by the Isthmus 
of Panama, and lies through a country possessing a good 

. climate and very encouraging prospects of a profitable local 
traffic. The physical character of the country traversed by 
the line is somewhat varied, being very level in some points, 
and in others very mountainous. In the mountainous regions 
the maximum grade does not exceed 2 per cent., while that 
on the tableland, running through an ordinary rolling country, 
does not exceed 1.8 per cent. 
= Five large rivers, of much importance to the surrounding 
country both for irrigation and navigation purposes, are 
traversed by the line, and there is only one tunnel, about 
300 ft. in length. The line has been well and solidly laid, on 
a good roadbed. 

‘he equipment now being built will furnish the necessary 
facilities for handling a vast amount of transcontinental traffic, 
and the realization of this project will be fully and finally 
accomplished when the harbor works, to which the above- 
mentioned contract has reference, shall have been brought to 
a satisfactory conclusion. 

The terminus of the Gulf Coast is at the mouth of the Coat- 
zacoalcos River, having a watershed area of about 6,500 
square miles. The river enters the Gulf between two head- 
lands, one com of sand-dunes, and the other of solid 
rocks about 60 ft. high. The bar at the mouth of the river is 
an obstruction at the present time to the crossing of vessels 
drawing more than 114 or 12 ft. of water, but the continued 
flow of fresh water excavates a deep channel through this bar 
at the present time. 

The Engineering Department of the Mexican Government 
has laid out various projects from time to time, and is even 
now at work upon a final scheme, the result of the last survey 
made by very competent engineers. It is possible that the 
final plans will not differ materially from those which have 
been set forth up to date, and the following particulars will 
convey a very accurate idea of what is to be accomplished. 

On the Gulf Coast it is proposed to build parallél jetties 
extending 4,500 ft. from the shore to about 84 ft. deep in the 
Gulf, with a distance between the two jetties of about 800 ft. 
The permanent structures are to be built entirely of rock. 

The considerations upon which these plans have been based 
have been largely determined by the fact that there is 4 con- 
stant sea current with a velocity of from 1 to 3 miles an hour 
entering the Gulf of Mexico between the peninsular of Yucatan 
and the island of Cuba. This current hugs the coast-line, so 
to speak, throughout the whole extent of the mainland, past 
the mouth of the Coatzacoalcos River, Vera Cruz, and Tam- 
pico, and the concave configuration of this coast-line intensifies 
somewhat the effect of the current upon all of ‘the Gulf har- 
bors and riverways. 

It is proposed to build a wharf parallel to the shore, and 
running a distance of about 2,000 ft., either of creosoted tim- 
ber, or of piles, or of steel. In consequence of the steep slope 
of the bank, this wharf need not be more than 100 ft. wide 
from the shore-line in order to run into deep water. 

he equipment contract, above referred to, includes the 
furnishing of the necessary tracks, warehouses, and complete 
hydraulic plant for handling freight quickly and economically 
3 from the vessels to the cars, 
)- The structural work to be built on the Pacific coast is some- 
st What different in character, and consists mainly of a break- 
is water of broken stone, coped with concrete blocks. The 
spestion of dredging does not enter on this side, because the 
ll 





pe of the shore under water is quite steep, and there is at 
all times considerable depth of water. What is mainly re- 
quired is the construction of a protected and quiet harbor, to 











‘enable ships of all sizes to anchor under the most tempestuous 
conditions and during the prevalence of the strong winter 
northers, 

It is estimated that the jetties and auxiliary works in Coat- 
zacoalcos Harbor will cost about $2,250,000, and the proposed 
terminal wharf, with its warehouses, tracks, and hydraulic 
plant, will cost about $360,000. The estimate of expenses of 
the Salina Cruz works, comprising the breakwater terminal 
piers and dredging, will amount to about $3,085,000, making 
a total for both harbors and terminal works of $5,695,000 gold. 

It is understood that the general terms of the contract, in- 
cluding the conditions of payment, while reflecting great 
credit upon the financial stability of the Mexican Trisaly, 
and the broad-minded and comprehensive judgment of those 
who have outlined the basis of the project, will prove very 
remunerative to all parties who will ultimately be engaged in 
carrying the works to completion and liquidating the financial 
transactions involved therein. 

British financiers and contractors are usually much better 
equipped from the outset to tackle these large contracts, 
because they are always safe to proceed upon the assumption 
that all such undertakings, if they contain the elements of a 
substantial and remunerative enterprise, will at once command 
the support of financial institutions, and the co-operation of 
contractors to meet all legitimate and reasonable requirements 
needed by a country whose material development depends upon 
the fructifying assistance of foreign financial aid. 

The general ignorance prevailing in this country with regard 
to the important réle which Mexico is destined to play in the 
battle for commercial supremacy, and more particularly the 
true inward significance of the possession by Mexico of this 
important key to traffic between the Eastern and Western 
Hemispheres, is largely responsible for the supineness and 
indifference of financial institutions in this country toward 
» lending their aid to the development of its important public 
works, It is time that the people of the United States should 
realize that Mexico is a country of vast natural resources, 
which absorb the investment of foreign capital only to return 
it tenfold, and that it is no longer a sign of great astuteness to 
regard Mexico as a country always on the brink of a revolu- 
tionary volcano, but rather a sign of the most crass and obsti- 
nate stupidity to blind one’s eyes to the fact that fifteen years 
of absolute political tranquillity, the construction of 12,000 
miles of railroad, of 20,000 miles of telegraph lines, and the 
development of vast industrial enterprises, as much with 
American as with native and European capital, have planted, 
so to speak, at the door of every inhabitant of the country, a 
material interest which makes for peace and the tranquillity 
required for industrial and commercial development, and has 
annihilated altogether these negative conditions wherein revo- 
lutionary outbreaks might have been regarded as a species of 
Pandora’s box, full of encouragement to the disaffected ele- 
ments that were rampant before the development of the politi- 
cal and industrial development of the country had given them 
that which they required to ally themselves closely with the 
nation’s prosperity. 

The present compere of the Tehuantepec Railroad can 
be seen in the effect which it will have upon the trade with 
the European nations and the Pacific coast-line of America, 
as well as between the United States and Asiatic ports, and 
the nature of this effect is amply demonstrated by a consider- 
ation of the time required for freight by various routes which 
have been thoroughly investigated with the following results : 

Transportation from San Francisco by fast freight line to 
New York via Southern Pacific to New Orleans, and thence 
by water to New York, covering a distance of about 9,286 
miles, is accomplished in 14 days. It takes 140 days to cover 
by sail the distance of 15,420 miles around Cape Horn ; 60 
days by steam along a route of 13,000 miles ova the Straits of 
Magellan ; 25 days via Transcontinental line fast freight over 
a distance of 10,208 miles, and only 20 days via the Tehuante- 
pec Railroad, a distance of 4,280 miles. A comparison of the 
time and distance of all rail routes by the time and distance of 
half rail and half ocean routes via New Orleans, at once dem- 
onstrates the importance of this new Tehuantepec route as a 
competitor for the class of traffic, for it is mainly on account 
of the facts brought out by this comparison, and of the absence 
of the Tehuantepec Railroad as a factor in this trade, that the 
Southern Pacific and Morgan Line via New Orleans has been 
able to obtain from 75 to r cent. of the entire transconti- 
nental traffic, and dictate their own terms to competing lines. 
There is very little doubt that the great advantages of a geo- 
graphical, physical, nautical, and commercial character pos- 
sessed by the Tehuantepec Railroad route over those of Cape 
of G Hope, Suez Canal, Cape Horn, Straits of Magellan, 





Panama, Nicaragua, and Transcontinental Line will rapidly 
divert a large share of existing traffic over this new line, 
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Har SxcTion at Frre-Box. Hatr Section at H. P. CyxinpEr. 
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Thickness of plates, back end of fire-box... .......... 0.6 in. 
8 WE EG cau nuks suc scowcs) sos seca sues in. 
a6 * back head of boiler..... eiseesediacieines 0.7 in. 
3 S* Pront CHOOSE 0c. ccc ccc ses ccevasiwe 1 in. 
re PRN wb USG7s eNO SRES Sasso cuwet ene. 6 ere 1.1 in. 

Cd IR UNG i.e 5 ic cP aan” sccowasen ss  cecenevages By vertical stays. 

Diameter of dome, inside.................c. cece eeceeeee 2ft. 9in. 

SF ee ee ea ten aa autiew ene BEN 10% in 

NEI Swe insnaxss tebe tIRnseRb si oceranewwscsuases 20.9 sq. ft. 

Heating surface in fire-bDox...... 0... ccc ceceecne cece 198.7 aq. ft. 

i “ Pc ksi ends wc tad bea eee eo Pease eee’ 1,456.4 eq. ft. 
TORRE Wee DRET RRO iio. 6 656 ase seek aiceticnhonee es 1,565.1 sq. ft. 
i PROT PO Ca ee PT EE Single. 
Height from top of rails to top of stack ..... .......... 13 ft. 9.4 in. 

- Fo Se Oe” OOF SR I a n.6 dag + 2 Sntars se; eet 

I iio sks cea eh ann c cust sande’ thes ste Plate. 

Distance between insides of frames..................005 4ft. O02in. 

Transverse distance between valve stems............... 7ft. Sin. 
sag 2d o GD PIs ond oes. caus 5ft. 10 in. 

bee ee Se ile ee ee rey ee 9 ft. 10.1 in. 

Height of top of cab above rails........... ....... 6s. 12ft. 4% in. 

rs ** foot plate above the top of the rails........... 4ft. 74 in. 

POE RENN OE PERO VOT GN io don ad go SSC ck beteehcace cise 5.5 in. 





A PIECE-RATE SYSTEM, BEING A STEP TOW- 
ARD PARTIAL SOLUTION OF THE LABOR 
PROBLEM.* 


By Frep. W. Tayor. 





THE ordinary piece-work system involves a permanent an- 
tagonism between employers and men, and a certainty of 
punishment for each workman who reaches a high rate of 
efficiency. The demoralizing effect of this system is most 
serious. Under it, even the best workmen are forced contin- 
ually to act the part of hypocrites, to hold their own in the 
struggle agains! the encroachments of their employers. 

The system introduced by the writer, however, is directly 
the opposite, both in theory and in its results, It makes each 
workman’s interests the same as that of his employer, pays a 
premium for high efficiency, and soon convinces each man that 








* Extracts from a paper presented at the Detroit meeting (June, 1§95) of 
the American Society of Mechanical Engineers, 
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EIGHT-WHEELED COMPOUND FREIGHT LOCOMOTIVE FOR THE PRUSSIAN STATE RAILWAYS. 
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HALF PLAN AND HORIZONTAL SECTION OF EIGHT-WHEELED COMPOUND LOCOMOTIVE ON THE PRUSSIAN STATE RAILWAYS. 



















































































it is for his permanent advantage to turn out each 
day the best quality and maximum quantity of work. 

The writer has endeavored in the following pages 
to describe the system of management i uced 
by him in the works of the Midvale Steel Company, 
of Philadelphia, which has been employed by them 
during the past ten years with the most satisfac- 
tory results, 

he system consists of three principal elements : 

1. An elementary rate-fixing department. 

2. The differential rate system of piece-work. 

8. What he believes to be the best method of 
managing men who work by the day. 

The differential system of piece-work consists 
briefly in offering two different rates for the same 
job : a high price per piece, in case the work is fin- 
ished in the shortest possible time and in perfect 
condition ; and a low price, if it takes a longer 
time to do the job, or if there are any imperfec- 
tions in the work. (The high rate should be such 
that the workman can earn more per day than is 
usually paid in similar establishments.) This is 
directly the opposite of the ordinary plan of piece- 
work, in which the wages of the workmen are re- 
duced when they increase their productivity. 

The advantages of this system of management 


are : 

1, That the manufactures are produced cheaper 
under it, while at the same time the workmen 
earn higher wages than are usually paid. 

2. Since the rate-fixing is done from accurate 
knowledge, instead of more or less by guess-work, 
the motive for holding back on work, or “‘ scldier- 
ing,’’ and endeavoring to deceive the employers 
as to the time required to do work, is entirely re- 
moved, and with it the greatest cause for hard 
feelings and war between the management and the 
men. 

3. Since the basis from which piece-work, as 
well as day-rates, are fixed is that of exact observa- 
tion, instead of being founded upon accident or 
deception, as is too frequently the case under ordi- 
nary systems, the men are treated with greater uni- 
formity and justice, and respond by doing more 
and better work. 

4. It is for the common interest of both the man- 
agement and the men to co-operate in every way, 
so as to turn out each day the maximum quantity 
and best quality of work. 

5. The system is rapid, while other systems are 
slow, in attaining the maximum productivity of 
each machine and man; and when this maximum 
is once reached, it is automatically maintained by 
the differential rate. 

6. It automatically selects and attracts the best 
men for each class of work, and it develops many 
first-class men who would otherwise remain slow or 
inaccurate, while at the same time it discourages 
and sifts out men who are incurably lazy or in- 
ferior. 

Finally, one of the chief advantages derived from 
the above effects of the system is, that it promotes 
a most friendly feeling between the men and their 
employers, and so renders labor unions and strikes 
unnecessary. 

It is the opinion of the writer that the basis for 
— co-operation lies in the two following 

acts : 

1. That the, workmen in nearly every trade can 
and will materially increase their present output per 
day, providing they are assured of a permanent and 
larger return for their time than they have hereto- 
Sore received. 

2. That the employers can well afford to pay higher 
wages per piece even permanently, providing each 
man and machine in the establishment turns out a 
proportionately larger amount of work. 

The truth of the latter statement arises from the 
well-recognized fact that, in most lines of manu- 
facture, the indirect expenses equal or exceed the 
‘ wages paid directly to the workmen, and that 
these expenses remain approximately constant, 
whether the output of the establishment is great or 
small. 

From this it follows that it is always cheaper 
to pay higher wages to the workmen when the 
output is proportionately increased ;. the dimin- 
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ution in the indirect portion of the cost per piece being 
reater than the increase in wages. Many manufacturers, 
n considering the cost of production, fail to realize the 
effect that the volume of output has on the cost. They lose 
sight of the fact that taxes, insurance, depreciation, rent, in- 
terest, salaries, office expenses, miscellaneous labor, sales ex- 
penses, and frequently the cost of power (which in the aggre- 
gate amount to as much as wages paid to workmen), remain 
about the same whether the output of the establishment is 
great or small. 

The means which the writer has found to be by far the most 
effective in obtaining the maximum output of a shop, and 
which, so far as he can see, satisfies the legitimate require- 
ments, both of the men and the management, is the differential 
rate system of piece-work. 

This consists briefly in paying a higher price per piece, or 
per unit, or per job, if the work is done in the shortest possi- 
ble time, and without imperfections, than is paid if the work 
takes a longer time or is imperfectly done. 

To illustrate : Suppose 20 units or pieces to he the largest 
amount of work of a certain kind that can be done in a day. 
Under the differential rate system, if a workman finishes 20 
pieces per day, and all of these pieces are perfect, he receives, 
say, 15 cents per piece, making his pay for the day 15 x 20 = 
$3. If, however, he works too slowly and turns out, say, 
only 19 pieces, then, instead of receiving 15 cents per piece 
he gets only 12 cents per piece, making his pay for. the day 
12 X 19 = $2 28, instead of $3 per day. 

If he succeeds in finishing 20 pieces, some of which are im. 
perfect, then he should receive a still lower rate of pay, say, 
10 cents or 5 cents per piece, according to circumstances, 
making his pay for the day $2, or only $1, instead of $3. 

It will be observed that this style of piece-work is directly 
the opposite of the ordinary plan. To make the difference 
between the two methods more clear ; supposing, under the 
ordinary system of piece-work, that the workman has been 
turning out 16 pieces per day, and has received 15 cents per 

jece, then his day’s wages would be 15 xX 16 = $2.40 
Through extra exertion he succeeds in increasing his output 
to 20 pieces per day, and thereby increases his pay to 15 x 
20 = $8. The employer, under the old system, however, con- 
cludes that $3 is too much for the man to earn per day, since 
other men are only getting from $2.25 to $2.50, and therefore 
cuts the price from 15 cents per piece to 12 cents, and the man 
finds himself working at a more rapid pace, and yet earning 
only the same old wages, 12 xX 20 = $2.40 per day. What 
wonder that men do not care to repeat this performance many 
times ? 

As far as possible each man’s work should be inspected and 
measured separately, and his pay and losses should depend 
upon his individual efforts alone. It is, of course, a necessity 
that much of the work of manufacturing—such, for instance, 
as running roll-trains, hammers, or paper machines—should 
be done by gangs of men who co-operate to turn out a com- 
mon product, and that each gang of men should be paid a 
definite price for the work turned out, just as if they were a 
single man. 

In the distribution of the earnings of a gang among its 
members, the percentage which each man receives should, 
however, depend not only upon the kind of work which each 
man performs, but upon the accuracy and energy with which 
he fills his position. 

In this way the personal ambition of each of a gang of men 
may be given its proper scope. 

Again, we find the differential rate acting as a most power- 
ful lever to force each man in a gang of workmen to do his 
best ; since if, through the carelessness or laziness of any one 
man, the gang fails to earn its high rate, the drone will surely 
be obliged by his companions to do his best the next time or 
else get out. 

A great advantage of the differential rate system is that it 
quickly drives away all inferior workmen, and attracts the 
men best suited to the class of work to which it is applied ; 
since none but really good men can work fast enough and 
accurately enough to earn the high rate; and the low rate 
should be made so small as to be unattractive even to an in- 
ferior man. 

1f for no other reason than it secures to an establishment a 
quick and active set of workmen, the differential rate is a 
valuable aid, since men are largely creatures of habit ; and if 
the piece-workers of a place are forced to move quickly and 
work hard the —— soon get into the same way, and 
the whole shop takes on a more rapid pace. 

The system of differential rates was first applied by the 
writer to a part of the work in the machine shop of the Mid- 
vale Steel Company, in 1884. Its effect in increasing and then 
maintaining the output of each machine to which it was ap- 





plied was almost immediate, and so remarkable that it soon 
came into high favor, with both the men and the management. 
It was gradually applied to a great part of the work of the 
establishment, with the result, in combination with the rate- 
fixing department, of doubling and in many cases trebling the 
output, and at the same time increasing instead of diminishing 
the accuracy of the work. 

In some cases it was applied by the rate-fixing department 
without an elementary analysis of the time required to do the 
work ; simply offering a higher price per piece providing the 
maximum output before attained was increased to a given ex- 
tent. Even this system met with success, although it is by 
no means correct, since there is no certainty that the reward 
is in just proportion to the efforts of the workmen. 

In cases where large and expensive machines are used, such 
as paper machines, steam hammers, or rolling mills, in which 
a large output is dependent upon the severe manual labor as 
well as the skill of the workmen (while the chief cost of pro- 
duction lies in the expense of running the machines rather 
than in the wages paid), it has been found of gest advantage 
to establish two or three differential rates, offering a higher 
and higher price per piece or per ton as the maximum possible 
output is approached. 

The first case in which the differential system was applied 
furnishes a good illustration of what can be accomplished 
by it. 

standard steel forging, many thousands of which are 
used each year, had for several years been turned at the rate 
of from four to five per day under the ordinary system of 
piece- work, 50 cents. per piece being the price paid for the 
work. After analyzing the job and determining the shortest 
time required to do each of the elementary operationsof which 
it was composed, and summing up the total, the writer became 
convinced that it was possible to turn ten pieces per day. To 
finish the forgings at this rate, however, the machinists were 
obliged to work at their maximum pace from morning to 
night, and the lathes were run as fast as the tools would 
allow, and under a heavy feed. 

It will be appreciated that this was a big day’s work, both 
for the men and the machines, when it is understood that, it 
involved removing, with a single 16-in. lathe, having two 
saddles, an average of more than 800 lbs. of steel chips in ten 
hours. In place of the 50-cent rate that = | had been paid 
before, they were given 35 cents per piece when they turned 
them at the speed of 10 per day, and when they produced less 
than 10, they received only 25 cents per piece. 

It took considerable trouble to induce the men to turn at 
this high speed, since they did not at first fully appreciate that 
it was the intention of the firm to allow them to earn perma- 
nently at the rate of $3.50 per day. But from the day they 
first turned 10 pieces to the present time, a period of more 
than ten years, the men who understood their work have 
scarcely failed a single day to turn at this rate. Throughout 
that time, until the beginning of the recent fall in the scale of 
wages throughout the country, the rate was not cut. 

During this whole period the me gpee a of the company 
never succeeded in averaging over half of this production per 
lathe, although they knew and even saw what was being done 
at Midvale. They, however, did not allow their men to earn 
over from $2 to $2.50 per day, and so never even approached 
the maximum output. ~ 

The following table will show the economy of paying high 
wages under the differential rate in doing the above job : 


COST OF PRODUCTION PER LATHE PER DAY. 


ORDINARY SYSTEM OF PLECE-WORK. DIFFERENTIAL RATE System. 
i ., PPO E PE ee $2.50 | Man’s wages ...............000. 50 
PMO GO 0 kk sivcinsiven cise 3.387 | Machine cost................. et. 
Total cost per day........... $5.87 | Total cost per day........... $6.87 
Five pieces produced. Ten pieces produced. 


Cost per piece. .......c.ccccece $1.17 | Cost per plece. ....... ccecccncss $0.69 


The above result was mostly, though not entirely, due to 
the differential rate. The superior system of managing all of 
the small details of the shop counted for considerable. 

There has never been a strike by men working under differ- 
ential rates, although these rates have been applied at the 
Midvale Steel Works for the past ten years; and the steel 
business has proved during this period the most fruitful field 
for labor organizations and strikes. And this notwithstanding 
the Midvale Company has never prevented its men from join- 
ing any labor organization. All of the best men in the com- 
pany saw clearly that the success of a labor organization 
meant the lowering of their wages, in order that the inferior 
oj o— earn more, and, of course, could not be persuaded 
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THE USE OF COMPRESSED AIR IN FOUNDRIES. 





At a meeting of the Foundrymen’s Association, recently 
held in Philadelphia, a paper on this subject was read by 
Howard A. Pedrick. In it he pointed out that compressed air 
could be advantageously used in foundries for a variety of 
purposes. The air supplied should be dry, so that in exhaust- 
ing from a hoist or other apparatus it does not cause a spray. 
For this reason cooling the air by means of a water-jacket 
around the compressing cylinder is preferable to allowing 
water to get into the cylinder and mingle with the air. The 
air receiver or reservoir should be of liberal size—not less than 
4 ft. in diameter and 8 ft. long, although, doubtless, the size 
must depend to a great extent on the amount of work done in 
a foundry. The receiver should be capable of standing a 
_ pressure of 100 lbs. per square inch, should have a gauge to 
indicate the pressure, a safety-valve, drain-cock at the bottom 
for drawing off water, and an inlet-hole not less than 1} in. 
diameter. The outlet should be near the top, where the air is 
dryest. The conducting-pipe through the foundry should not 
be less than 1} in., and every connection should bea T. If 
the openings thus left are not used they can be plugged up, 
and it will be found a good plan to arrange the pipe line so 
that a connection can be made without trouble or expense. 

Wire-wrapped §-in. hose, which is quite good enough and 
not expensive, is the best conveyor of air from the pipe line to 
the different fixtures. A hose long enough to serve quite a 
floor area will do better, and save much time employed to do 
work in which now the moulder uses his hand-bellows and 
brush. These fixtures are similar to the common garden hose 
branch pipes fitted with a thumb cock on them, and are easily 
controlled, and are not liable to be lost and are a great con- 
venience. 

Pneumatic hoists may also be used with great advantage for 
handling materials, flasks, etc. Such hoists are now commer- 
cial articles, and cost very little. 

The general construction is a cylinder fitted with a piston 
and rod suspended from the top end, allowing the piston-rod 
to have the load attached to it. They are direct-acting, need- 
ing considerable height of floor for working them. The gen- 
eral mode of using them is to hang them from a fixed position. 
This does well enough for certain work, but the better and 
most practical way is to have them arranged on a trolley run- 
ning on an overhead rail. A jib-arm, arranged to cover a suffi- 
cient floor area, makes a fixture which can be handled and 
utilized with very little energy, at the same time more speedy 
than a mechanically moved apparatus for loads varying from 
100 to 10,000 Ibs. 

Large travelling cranes are capable of being worked with 
compressed air as a motive power with very good results. 
The only change from the electric or power-driven machine is 
the driving of its engines with air. Hand-power travelling 
cranes can be easily made into power cranes, and accomplish 
much saving by the substitution of air power. 

The pneumatic system of lifting seems to be better adapted 
for the general run of work, ranging from that which is too 
heavy for one man to handle up to about 10,000 lbs. The 
hoist requires no manual labor other than the manipulation of 
a small three-way valve. The speed for lifting is variable, 
being entirely under the control of the operator, the workman 
not having to wait for slowly moving mechanism or for the 
shop laborers to lend him aid, vastly assisting him in his work 
and removing any impediment to his entire independence. 

The writer appreciated the delicacy required to lift a cope 
or flask from the drag without injuring the mould. For this 
particular purpose he described a taper-winding drum for the 
lifting chains to wind on, thereby reducing the speed of the 
lifting chains at the start, and also having the effect of lower- 
ing down to slacken speed as the terminus is reached. In 
parting a flask, it is good in practice to allow the chains to 
have considerable slack in it. The operator then admits 
enough air to slowly start the winding drums, which, when 
the hoist encounters the frictional resistance offered, appear 
for an instant to cease lifting. Here it is that the elasticity of 
air plays its part, for after the apparent stop the hoist will 
gently strain on the chains until the power is enough to over- 
come the resistance, lifting the cope without damage to the 
mould, which can then be handled as rapidly as desired. 

Those who use the foundry’s product appreciate well-cleaned 
and good-looking castings, and are disposed to patronize a 
foundry looking well after this end of the business. Often 
they are willing to pay a higher price where attention is given 
to this point. News ew years ago the experiment of cleaning 
castings by the sand-blast process was tried, and some diffi- 
culties were encountered that caused it to fall short of the ex- 
pectations of some of the experimenters, Steam at about 
60 Ibs. pressure was the force then used, It wet the sand, 








causing frequent clogging of the pipes, and made it next to 
impossible for a man to stand the severe rebound of the sand ; 
but realizing the future the sand blast had before it, its pro- 
moters have perfected the apparatus by the use of compressed 
air. This now allows its use for bringing castings to a further 
degree of perfection, removing scale, and cleaning off in a 
thorough manner all the burnt-on sand in places which other- 
wise would be hard to reach. Ornamental and fancy castings 
can be thoroughly and cheaply treated in this way, producing 
an article which otherwise requires considerable labor to fin- 
ish. In ordinary classes of work it is possible, and at the 
same time practical, to clean thoroughly 6 sq. ft. per minute, no 
matter how much ornamentation covers the casting. Steel 
castings are very hard to clean ordinarily, but yield under 
the influence of the sand blast. The machine used for supply- 
ing the sand is constructed in appearance like a vertical boiler, 
fitted with the necessary mechanism of feed-valves, sand 
chambers, etc., so arranged that an air pressure of about 10 
Ibs. per square inch catches the sand and delivers it through a 
pure rubber hose, which on moving about must not kink. A 
sharp bend would allow the sand, going at the velocity it 
does, to soon destroy the hose. A peculiar feature of the 
sand blast is that it only cares to attack hard substances. 
Anything of a soft or yielding nature will stand to a remark- 
able degree its cutting action. In practical operation the work 
is accomplished by handling the hose pointed at the object in 
the same manner as if playing water ov it. In operation it 
creates considerable dust ; to prevent this an open or well- 
ventilated place is preferable, as the dust then cannot become 
obnoxious. The machine is portable, and by conveying the 
air supply to it allows it to be used almost anywhere. The 
application of the sand blast does not find its full utility for 
foundry work in ey the foregoing procedure. The writer’s 
attention was called a short time ago to an ingenious con- 
trivance in the nature of a tumbler or a rattler, revolving on 
frictionless rollers, with an attachment .for the sand-blast noz- 
zle. The action of the machine was the same as of that now 
used in the average foundry, except in having the sand blast 
applied to it, which appeared to possess much merit in more 
thoroughly cleaning the smaller pieces with less tumbling. 

The pneumatic chisel will do vastly more and better work 
than several men can accomplish in the old way. This little 
tool will weigh about 15 or 20 Ibs. It is a cylindrical piece of 
steel bored out to receive the piston, which is also the hammer. 
A small valve controlled by the air pressure admits air on 
either end of the piston, causing it to reciprocate very rapidly 
and to strike a blow at every stroke. The chisel is placed on 
a shank projecting from the cylinder. The tool is then placed 
against the particle to be removed. A slight pressure of the 
hand holding the upper end of the tool admits air, which 
starts the hammer. Externally there is nothing moving, the 
chisel is kept in contact with the work, as if theoperation were 
a pushing-off process. The amount of work accomplished by 
this little air tool is surprising, and where much hand chipping 
is done, opens a way of very materially reducing the cost and 
labor for such work. 

Again, in foundry practice it sometimes happens that large, 
heavy castings must be broken up to be returned to the cupola, 
and a small portable drill, with compressed air for the motive 
power, will allow several holes to be drilled into such a piece, 
after which a round taper steel wedge with a few well-directed 
hammer blows will sever the piece ; it will then be suitable to 
be handled for remelting. This little machine has sufficient 
power to readily drill a 4 in. hole, and weighs about 40 Ibs. 
Its size and weight allows it to be used in almost any place 
where the air-hose can be attached to it. 

In almost all lines of manufacturing there are often disagree- 
able operations to perform, and probably one of them is the 
breaking of pig iron. This is not only a hard, laborious task, 
but one that a man does not care to stick at for any length of 
time. This can all be changed where air pressure is avail- 
able. The machine is quite simple in construction, being a 
cylinder fastened to an upright piece with a weight attached 
to the piston-rod, with a hollow anvil block at the bottom. 
The pig bar is then placed on this block. A lever which con- 
trols the valve admits air under the piston, raising a 300 or 
400-lb. weight ; then, by a reverse movement of the lever, the 


_air is quickly exhausted, down comes the weight, breaking 


the iron in the middle. Each end is again placed under the 
hammer, and one blow generally has the desired effect, saving 
much time aside from saving disagreeable labor. 

The idea of having portable sand-shifting machines has 
many advantages over the belt-driven machines, which are 
located in a fixed position and sand conveyed to and from 
them. The sand sifter fixed with the necessary mechanism 
for compressed air can be moved from place to place to per- 
form its work, which results in the saving of time usually re- 
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quired to convey many tons of sand to and fro. The machine 
is not unlike the ordinary power or belt-driven kind. The 
change is in having the air do just the service performed by 
the belt. Wire-wrapped hose is the conducting pipe. 
“Compressed air certainly has a wide field of usefulness, and 
can accomplish much in the foundry with a decided saving 
resulting. The plant is not necessarily expensive to —— 
rate or maintain. The average foundry, with a plant costing 
from $800 to $1,500, can make a good showing. _ The writer 
would only suggest that once this labor-saving element is in- 
troduced in the foundry and elsewhere, many additional ap- 
plications will continually suggest themselves to the ingenuity 
of the progressive operator. 
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HOPPER GONDOLA CAR, LEHIGH VALLEY 
RAILROAD. 








Tue Lehigh Valley Railroad Company placed an order some 
time ago for a large number of hopper-bottom gondola cars, 
to be used in their coal service, which embodied in their con- 
struction and design the best practice that has resulted from 
the long experience with coal cars upon this road. The cars 
are equipped with the Fox trucks, the Westinghouse auto- 
matic air brake of the latest design, and the national hollow 
brake beam. The Gould M. C. B. yoke coupler is used, to- 
gether with the Schoen draw-bar side lugs. 
= In the construction of the double hopper, the King arrange- 
ment for closing the doors is used. It will be seen from 
an examination of the side elevation and section of the car 
published on page 358, that there are two hoppers sloping 
down toward the centre from a cross-sill just above the inner 
truck wheel, leaving about 7 ft. of floor to be cleared by shov- 
elling. The doors swing inwardly toward the centre, and are 
held out in a closed position by a yoke acting as a knee joint 
that is held down in the closed position by the set of crank 
arms and levers shown in the side elevation, the shape of the 
joint being clearly shown in the plan. Thus the two doors 
brace against each other, and no extra strain is thrown upon 
the fastenings by the weight of the coal, while the doors are 
readily dropped by a comparatively light pressure. 

The trucks are shown in great detail by the engravings, upon 
which the dimensions are very fully given, so that an exami- 
nation of the same will give a better idea of the truck than an 
extended description. 

It will be seen from the plan that the centre sills extend the 
whole length of the car. The centre and intermediate sills are 
of yellow pine 5in. X 8 in., and the outside sills are of the 
same material, but 10 in. deep. The cross sills at the trucks 
are 5in. X 8 in., of oak, and those at the centre, upon which 
the doors are hung, are 44in. x 10 in. 

It will be noticed that the high sides of these cars are 
strengthened by a cross-bolt protected by an angle iron, as rec- 
ommended by the M. C. B. committee on this subject and re- 
ported in our last issue. 

The body bolster is of the regular type used on the Lehigh 
Valley rolling stock. The ends are turned down and welded, 
as described in the AMERICAN ENGINEER for November, 1894. 
In the construction, white oak is used for end sills, draft tim- 
bers, stakes, all blocking for draft timbers, flooring, doors and 
chute planking. 

The body is braced by two 14-in. truss rods that are upset 
to 1g in. at the ends, and which pass over a truss post over 
the body bolster that is cast solid with the step to which that 
bolster is bolted. 

While it is impossible to say that this or any other car repre- 
sents a distinct departure from current practice, it may still 
be regarded as a type of the most approved construction for 
this class of car at the present time. 

The principal dimensions of the car are as follows : 


Leugth OVO GMM ca ccbsc< sc kdeacics Sada dseavers 31 ft. 
sn, MAO NIU G55 = 505 Saicurdepadesncnsues 28 ft. 644 in. 
Width Ove Mintel soo siaissccccestve a -avcscummnceiys 8 ft. 11 in. 
| rar ae eens 8ft. 54 in. 
Height top of sills to top of planking ................+. 4ft. 3% in. 
ape between = OF COP BONING... «00020 sccecss 20 ft. - n. 
SEO OF ROMIOT GUI yo a.s i o.0c sacccaedcdscd dacccecastese 50 sq. ft. 
Truck-wheel bade. és - Tuba Gk vas Siwedas sh cdwaee- ace sen 5 ft 2 in. 





TUBULOUS BOILERS IN THE FRENCH NAVY. 





Assistant ENGINEER Joun K. Rosrnson, U.S.N., has con- 
tributed an article to the Journal of the American Society of 
Naval Engineers, in which he gives the results of his observa- 
lions on the working of water-tube boilers on French ships, 
and in which he says : 

There are only three types which can be said to have any 
Chance of replacing the Scotch boiler: the Belleville, the 











D’Allest, and the Niclausse. Other types essay to fill the 
places of these boilers, but, so far as I know, the three named 
are the only types that are used in vessels larger than gun- 
boats. Others have been tried with a view to applying them 
in large vessels, but so far they have not been a success. 

‘* Of the boilers mentioned, the Belleville is the oldest type ; 
it is claimed for it that it is also the oldest tubular boiler, and 
it probably is the oldest French one. It is too well known to 
require description, but some consideration of its working 
may not be out of place, when it is considered that the results 
are those reached where the experience has been greater than 
ours 

‘“‘The extremely small quantity of water in the boiler has 
made the use of an automatic feed-regulator necessary. This 
regulator works well when it does work, but fails to work at 
all often enough to destroy all confidence init. Besides, when 
the regulator fails to work serious accidents often result. 
The amount of feed-water is so small that any failure of the 
regulator to act is liable to cause the water to disappear en- 
tirely from the boiler. The small quantity of water in the 
boiler likewise causes large variations in tbe steam pressure, 
and necessitates a larger pressure in the boiler than at the en- 
gines—that is to say, there is a reducing-valve between the 
boilers and the engines. 

‘“* The slow circulation of the water causes the tubes to de- 
teriorate very rapidly if the water is not pure. The tubes of 
the lowest row are made very thick, but they wear out very 
rapidly nevertheless, being bent after fires are lighted under 
the boilers two or three times. 

‘* The system of circulation of the water causes a great deal 
of ‘ priming,’ and this cannot be cured even with the use of a 
complicated set of baffle plates in the steam drum of the boiler, 
and with the addition of a separator between the boilers and 
the reducing-valve. The reducing-valve must also’ reduce the 
amount of water in the steam, though, as has been seen, this 
is not the prime object of its use. It*has been estimated by 
engineers that have worked these boilers for several years, 
that the amount of water in the steam at the cylinders is 
never less than 10 per cent. 

‘* The use of the Belleville boilers was said at the outset to 
be sure to give a great gain in economy of fuel. In fact, 
many engineers still seem to think that they are not greatly 
inferior to the Scotch boilers in this respect. The fact is, 
however, that the arrangement for the combustion of the coal 
to take place entirely in one place has made the mixing of 
gases of combustion very poor. To insure proper mixing all 
the gas from the grate should be brought together at some 
point before the combustion is supposed to be completed. 
This would correct the inequalities in the thickness of the fires 
in different parts of the grate. So very poor is the mixing of 
gases in the Belleville boiler, that it has been found necessary 
to have a pump for forcing jets of compressed air in the top 
of the furnace, forcing the gases of combustion down toward 
the grate, and so promoting their thorough mixing. 

‘* The absolute necessity of a sure-acting feed-pump has led 
to the use of a specially designed pump that will always be 
sure to act. This result is obtained at the cost of a large 
amount of steam for the pumps, but the result is so necessary 
that it has been said that the pump is what makes the boilers. 

‘‘ The accessories to this boiler are so numerous that the 
make a considerable addition to the machinery of a vessel. 
The number of separate machines that are required to make 
this boiler act in at all a safe way leads to an exaggerated 
amount of repairs, and the care of the steam-producing plant 
becomes a more difficult matter than that of the engines. 
The repairs to the boilers are more costly than those for ordi- 
nary boilers. Not that any one case of repairs is not cheaper 
than a similar job would be with Scotch boilers, but the 
greater number of repairs has led to greater expenses for the 
government in the repair shops. The repairs can, however, 
be made in a much shorter time than with the cylindrical 
boilers, and this must be held to counterbalance in a large 
degree the greater frequency of break-downs in the boilers. 
Also the large number of boilers in the steam-producing plant 
of a powerful ship makes the loss due to the putting out of 
commission of any one boiler a minimum. It is also to be 
noted that all ships that are fitted with these boilers have more 
boilers than are necessary to the running of the engines at full 
power. Thus it is always possible to run at full power even 
with one or more boilers disabled. 

“The advantages of the Belleville boiler over the Scotch 
boiler that are the most appreciated in France, are the great 
gain on the weight of the steam-producing plant, even with a 
reduction in the forcing of the boilers and the ease of raising 
steam. The pressure allowed for this boiler is practically un- 
limited by the boiler, on account of the small diameter of the 
cylinders that contain the steam. The parts are small and 
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can easily be removed from the boiler-rooms without cutting 
any holes in the decks. In fact, the whole boiler may be re- 
moved from the boiler-room without troubling the decks at 
all. 

‘‘ The manufacturers of this boiler claim that it is possible 
to use salt water in it without any bad effects. Though it has 
never been intended that they, more than any other working 
at a high pressure, should be usually fed with salt water, it 
has been occasionally nec- 











moving parts, is liable to cause it to fail to act. As one of 
the engineers on the Australien said: ‘A regulator may not 
fail for four hours, but then again three or four of them may fail 
in that time.’ All the water levels are ggg and fully as 
much attention is paid to them as with the ordinary boilers, 
but frequently the regulator will fail, and the drop in the 
water of the boiler will not be noticed till too late. The 
great trouble with the regulator is that when the water is low- 













































essary to use salt water in 
them. The results have ——— 
not been of the best. The 1: 
tubes were found to be ERG Se? 
pn rif and the rods i =i 
of the feed regulator were anaes Se Ee 
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tirely destroyed the boiler. } 
** As has been said, these migee ‘ 
were the first French tu- I 





bulous boilers. While Mr. 
Belleville has been con- 
stantly at work devising 
methods of making his 
boiler run with success, 
other people have been ' 
busy devising some way 
of getting around the diffi- 
culties in the Belleville 





boilers by a change in the 


system. ... 





THE BELLEVILLE BOILERS 
OF THE ‘‘ AUSTRALIEN.”’ 


‘* The Messageries Mari- ' 
times is one of the great- 
est steamship companies 
of France, if not the very 
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greatest. This company «{- 
began the use of Belleville 

boilers some five or six 
years ago. The officials 
of the company seem to 
be fairly well satisfied with 

















the performance of them, 5 
but there is a tendency to | 
obtain something that will 
give better economical re- 
sults. Designs were pre- 












































pared ip the last vessel de- 
signed (the Hrnest Simon) 
for the use of Scotch boil- 
ers. There was still a 











question as to which type 

of boilers would be adopt- 

ed when I left France. . . 
“‘The watch for four 
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with the use of salt water, 
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placed. This is of little 
danger in any other way, 
as the breaking of a tube 
is dangerous to those in the fire-room only if the furnace-door 
is opened by the first shock. - After that there is no danger of 
the steam entering the fire-room. The average life of the 
tubes is from two to three years. The causes of burning are 
the failing of feed, or the internal corrosion in the tub:s, 
which is the result of use in whatever conditions. 

The feed regulator is liable to fail in use. The wire test 
placed on each regulator is used as often as possible, say 
every hour, Nevertheless, the regulators are apt to give 
trouble by going to sleep.”’ This may be caused by the 
formation of deposits on the regulator rods, or on the valve 
itself, Even dust on the outside of the regulator, on the 





PLAN, SIDE ELEVATION, AND SECTION OF THE FOX PRESSED STEEL TRUCK, USED ON THE 
DOUBLE HOPPER-BOTTOM GONDOLA CARS, LEHIGH VALLEY RAILROAD. 


est the effort on the regulator is the greatest, and several times 
they have opened after the water had entirely disappeared 
from the boiler, and even when the boiler was red-hot. In 
that case it is clear something had to break. It was always 4 
tube or tubes. In one case tubes of every clement in a boiler 
burned out at the same time, and due to the above cause. 
This failure of the feed, due to a failure of the automatic 
feed, is the cause of most of the accidents to the boiler. The 
engineers of the Messageries Maritimes have tried to do with- 
out the regulators, but have not succeeded in regulating the 
water well enough in this way to run them without a man on 


each boiler with that for his duty and nothing else, As soon 
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as the regulator is found to have failed, which will generally 
be discovered when a tube bursts, the fires are drawn from 
that boiler. 
and to burn out a tube after the regulator fails. . . . 
‘* As summed up by one of the ship’s engineers :* 


It requires about ten minutes to empty a boiler 


‘** Phe great advantage of these boilers is the ease with 
which they can be repaired. A tube can be replaced in two 
hours, and this is the most frequent accident to the boilers. 
The tubes are the weakest part. 

‘“** The Belleville feed-pump is what makes the boiler. It 
is perfect. 

““*The ejector is good for what it is intended. With 
fresh feed-water, even without a filter (which would be a 
great improvement), and by adding lime to the feed all the 
time, there is no danger from any deposits in the tubes. There 
will —— be some deposits in the tubes, but nothing to 
speak of. 

a The reducing-valve is very good, and always works 
well. 

‘* “Tt is rare that there is sufficient priming to interfere with 
the working of the engines, although it is always considerable. 

“Tt is not ponsits to keep up the water level by hand, 
except by using a man for each boiler for this purpose. The 
great trouble comes from the use of even a small quantity of 
salt water in the boilers. The regulator is soon clogged up 
and does not work, and then firing must be stopped. Yet 
some feed regulator is indispensable. 

‘“‘* The firing is difficult. An ordinary fireman can never 
succeed here. 

‘“** The Belleville boilers are much less economical than the 


ordinary ones, and the cost of making repairs to them is | 
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greater than for Scotch boilers. Besides this their first cost | 


is greater, 
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END ELEVATION OF FOX PRESSED STEEL TRUCK FOR DOUBLE HOPPER-BOTTOM GONDOLA 
CARS, LEHIGH VALLEY RAILROAD. 


““Great care has to be exercised with all these delicate 
machines, and you can never tell what will be the next thing 
to break down, 

““T£ you want Belleville boilers, you must have engineers 
every where, 

“Tt seems to me that there is no doubt that the ordinary 
(Scotch) boilers are the boilers to have, and that there is no 
use of bothering one’s self with all this machinery. 

““Tf the regulator sticks, the boiler must be put out of 
use. 

“The automatic separator trap is not satisfactory, and is 
always worked by hand.’ 

‘An attachment has been fitted permitting the fires to be 
drowned with water while on the grates. 

.. The Belleville boilers show a saving in weight over Scotch 
boilers about equal to the weight of the water in the latter, 
and a saving in space of about 7 per cent. This saving in 
Space varies according to the ship from zero to 10 per cent. 

The ratio between the heating and the grate surfaces is 
about 30, 

‘ The cost of running the engines of the Australien during 
the year 1893 was 9.30 Tbs. per LHP. 

‘ The estimates for this ship called for as of 19 knots 
On the trials (17.52 realized), and for 17 knots in ordinary run- 
ning (14.60 realized). The cost of the power was set at 1 54 
Ibs. per I.H.P. It is evident that these boilers have not been 
remarkable in their economy. 

On the ships of this tne which use Scotch boilers, and 














those of an old type with pressures of 90 and 100 lbs. with 
old compound engines, the cost of a H.P. during the year. 
1893 was 2.02 lbs. per hour. If the use of triple-expansion 
engines gives an economy of 20 per cent., the cost of the Belle- 
ville boilers in coal alone exceeds that of Scotch boilers by 
42 per cent. 

‘** Tf the Australien had been fitted with Scotch boilers, she 
could have made a trip to Australia with a less weight of coal 
and machinery than with the present boilers. The question 
of cost, it will be remembered, has not been touched upon. 


BELLEVILLE BOILERS IN THE FRENCH NAVY. 


‘* Nearly one half of the vessels now being constructed for 
the French Navy are to be fitted with Belleville boilers. 
Those now in use have given fair satisfaction. .. . 

“ The lack of economy of these boilers has been condemned 
in the Navy as in the merchant marine. On the trials of the 
Brennus, a battleship fitted with Belleville boilers, and the 
largest ship, in point of power at least, to be fitted with them, 
the results of the preliminary trials were most unsatisfactory. 
The coal per LHP. was 3.95 lbs. on one trial ; and later, when 
the firemen had become more accustomed to the boilers, this 
figure was reduced to about 2.45 lbs. This is at the most eco- 
nomical rate of speed for the ship. In calculating the con- 
sumption of the engines, there is an auxiliary boiler that sup- 
plies all the auxiliary machinery except the air and circulating 
pumps, and the power of the main engines is used for the 
calculations. The power of the feed-pumps is neglected, and 
acts as a loss for the boiler furnishers. Neither of these trials 
was long enough to necessitate the fires being cleaned. . . . 


THE D’ALLEST BOILER. 


‘The D’Allest boilers™are not quite so heavy as the Belle- 
ville, but the floor space occu- 
pied is greater for the same 
area of grate or heating sur- 
face. As, however, the D’AI- 
lest boilers are much more 
capable of being forced than 
the Belleville (which are un- 
economical with over 15 lbs. 
of coal burned per square foot 
of grate), it may be said that 
the space occupied by the 
D’ Allest boilers is not greater 
for the same power than that 
required by the Belleville. A 
great advantage for the D’ Al- 
lest boilers is, that with them 
it is unnecessary to have more 
than the ordinary auxiliaries 
of the Scotch boilers, and the 
frequency of repairs with the 
Belleville boilers is thus avoid- 
ed. The amount of water in 
the D’Allest boilers is not, of 
course, so great as in Scotch 
boilers, but it is sufficient to 
make the use of that bugbear 
of the practical engineer, the automatic feed regulator, un- 
necessary. The cost of running the D’Allest boiler is far less 
than that of the Belleville, and, indeed, it may be said that on 
this point the D’Allest boiler may be compared with the Scotch. 
It has an independent combustion chamber, and thus the gases 
are well mixed before entering the uptake. The results of 
steaming with this boiler are in marked contrast with those 
from the use of the Belleville. While the D’Allest boilers have 
not required more coal than Scotch boilers for similar engines, 
the loss in coal has been with the Belleville boilers as much 
as 42 per cent., as will be seen later. 

“‘The greatest advantage of the Belleville boilers over the 
D’Allest lies in the comparative freedom of the tubes of the 
Belleville boiler to expand when heated, they being fastened 
at only two points in each element, while those of the D’ Allest 
are fastened, the same as the tubes of Scotch boilers, at both 
ends of each tube. This reduces the danger of leaky tubes in 
the Belleville below what it is in the D’Allest boilers. An- 
other advantage uf the Belleville over the D’ Allest lies in the 
fact that the parts of the former are smaller than those of the 
latter, and that, therefore, there is less difficulty in removing 
them from the fire-rooms in case of injury beyond repair, 
When one considers the fact that the French Government re- 

uires reducing-valves to be placed between the boilers and 
the engines whenever tubulous boilers of var | type whatever 
are used, some excuse for the use of the Belleville in prefer- 
ence to the D’Allest boiler may be found. Of course, the 
question of the advisability of using any type of tubulous 
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boilers is quite apart from the question of the superiority of 
one tubulous boiler over another. 


THE NICLAUSSE BOILER. 


“Of the many other types that have been proposed for re- 
placing the Scotch boilers, there is but one—the Niclausse—that 
so far been recognized as possessing the points that are 
requisite for use in men of-war. These boilers are modifica- 
tions of the Collet. The differences between the new boiler 
and the older one lie almost entirely in the details of construc- 
tion, the main points of the boilers being the same. These 
boilers are as different from the others as the latter are from 
each other. They are compared only with the D’Allest, as 
the latter are so evidently superior to the Belleville that it 
would be waste of time to include a second comparison. = 

“The weights of the D’Allest and the Niclausse boilers are 
practically the same for the same area of heating surface, with 
the same advantage for the Niclausse in regard to the space 
occupied as for the Belleville boiler. But while the Niclausse 
boilers are capable of being forced more nearly to the power 
of the D’ Allest than the Belleville boilers are, they are not the 
equals of, the D’Allest in their capacity for high powers. It 
may, therefore, again be said that the D’Allest boiler takes 
up less space for the same power than the Niclausse. Both of 
these boilers give dry steam at the highest powers at which 
they are run, and, therefore, have a point of advantage over 
the Belleville. The amount of water in the Niclausse is less 
than in the D’Allest, but it is still large enough, so that the 
water level may be easily maintained without the use of any 
other than the ordinary check-valves on the boilers. The 
greater the amount of water in any boiler, however, the better 
it is for keeping a steady steam pressure ; and some difficulty 
was experienced in maintaining the pressure of steam con- 
stant during the forced draft trials of the Friant (fitted with 
Niclausse boilers). The frequency of repairs to one of these 
boilers is about the same as for the other, and the cost is about 
the same in each case, The joints in the Niclausse boiler are 
all metallic and conical, and so require more care in the mak- 
ing, but are less liable to give trouble when once made. The 
tubes are all free at one end, and therefore the danger of leaky 
tubes is reduced toa minimum. In fact, during all the trials 
of the Friant there were no leaks in this boiler. It is another 
point in its favor that the repairs are all made from the front 
of the boiler. It must also be remarked that it is easier to 
mount and dismount a tube in the Niclausse than in any other 
type of tubulous or other boiler. The complete operation of 
removing a tube and replacing it with another took, in one 
instance, within my observation, less than two minutes. 

“‘ The advantages that the D'Allest boilers have are chiefly 
in the matter of economy. As has been said, they are about 
as good as the Scotch boilers, while the Niclausse or the Belle- 
ville give much poorer resul ; in actual use than have been 
found from the use of ordinary boilers. Another advantage 
of the D’Allest boiler lies in the fact that the tubes in the 
rows next to the fires are all Servé tubes, and thus much less 
liable to burn out than ordinary tubes. It would be hard to 
use this type of tubes in the Niclausse boilers, on account of 
the inner circulating tube in each element. It would seem 
that tubes of the type used in the Niclausse boiler are the 
best, however, on account of their freedom to expand when 
the boiler is being fired. The one great advantage of the 
D’Allest boilers seems to lie in their great relative economy 
over any other tubulous boilers. Mr. D’Allest himself says 
that this advantage is almost if not entirely due to the use of 
an independent combustion chamber. There would be little 
difficulty in adding a combustion chamber to the Niclausse 
boiler, and then it would seem that this boiler would be in- 
ferior to the D’Allest in but the detail of the amount of water 
in the boiler. This defect could be remedied by a change in 
the size of the tubes to allow for the increased rate of evapora- 
tion rendered possible by the addition of the combustion 
chamber, and by the use of a larger steam drum at the top of 
the boiler. Perhaps even now it may be said to be a question 
whether the Niclausse boilers are not the equals of the 
D’Allest, but the opinion of the French engineer seems to be 
that the D’Allest are the boilers of the future, and that, with 
a few changes, they can be readily supplied in the place of 
the Scotch boilers. The addition of hydrokineters would re- 
duce the disadvantages of the D’Allest tubes being fixed at 
— ends. This apparatus has not yet been used in these 

ers. 

“In the use of these boilers in the French Navy it is to be 
remarked that even with the number of spare boilers (20 per 
cent. in many cases), and with the small rate of combustion 
allowed in all cases (never above 31 lbs. of coal per square 
foot of grate), and with engines that are considerably heavier 
than those used for the same power in this country, the total 








weight of the machinery is not so great as in our latest ships. 
In no case of a modern French man-of-war fitted with tubu- 
lous boilers that I now recollect has the weight been over 
200 lbs. per I.H.P. of all the machinery ; in most cases the 
weight is down to about 185 lbs. These figures are, of course, 
for large vessels of the battleship or fast cruiser type. This 
seems to be the greatest if not the only advantage for the 
tubulous boilers. The pseudo advantage of quickness in 
raising steam is one that is more than counterbalanced by the 
always attendant greater difficulty in managing the boilers 
when under pressure. ‘ 

“ The pertinent points that seem to me to need attention in 
the French boilers are that the tubes are always so arranged 
as to be easily removed or cleaned. This seems to be an 
absolute requisite for any boiler that can entirely replace the 
Scotch boilers. 

‘* Tubulous boilers will always give more trouble to keep in 
good condition than would Scotch boilers, but they are sure 
to retain their full efficiency almost indefinitely, as the worn 
parts are replaced by new ones that are as strong as the old 
ones were in the first place. There is no shell to deteriorate. 

‘‘Tt is also to be remarked that the tubes used in these 
boilers are invariably of a larger diameter than is generally 
used in the boilers made in this country. The gain in the 
weight of the boilers may be said to be about equal to the 
weight of the water in Scotch boilers that would have to be 
substituted for the tubulous boilers.’’ 


» 
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THE ECONOMY OF STEAM-JACKETS AND 
SUPERHEATED STEAM. 





In a lecture on The Development of the Experimental Study 
of Heat Engines, delivered in London recently, Professor 
Unwin said : 

** Some time ago I ventured to say that there was no trust- 
worthy engine test which showed that the consumption of 
steam with a jacket is greater than without the jacket. I 
believe that is still true. but undoubtedly the economy due to 
the jacket varies in different cases from 30 per cent. to very 
nearly zero. Roughly, the jacket is more useful with small 
engines than with large, with slow engines than with fast 
engines, but all this amounts to little more than saying that 
the jacket is most useful in those cases where the initial con- 
densation is largest. Just in proportion as the engine, what- 
ever its type, is of the highest class and most scientific design, 
the jacket is less useful. No one probably designed better 
simple engines than Corliss, and Corliss did not use jackets. 
In an experiment by Delafond on a large Corliss engine at 
Creusot, the jacket effected an economy of only 2 per cent. 
The same rule holds with compound engines. Hirn found an 
economy of 25 per cent. due to the jackets, in a Woolf engine 
tested in 1855, but since then the compound engine has been 
improved, and the advantage of the jacket is less. Professor 
Witz made very accurate experiments with a large compound 
engine of about 600 1.H.P., provided with jackets both to 
cylinders and receiver. The trials were strictly comparable, 
the pressures, temperature ranges, and total power developed 
being nearly the same. The total condensation in the jackets 
was 12 per cent. of the steam used, so that the jackets were 
not inactive. Yet the absolute saving of Steam due to the 
jackets was only 4 per cent., or allowing for heat saved by 
returning the jacket drainage to the boilers, 6.6 per cent. It 
is perhaps probable that as the temperature range in the cylin- 
der is diminished by compounding, the temperature gradient 
from the jacket to the interior of the cylinder is diminished 
and the rate of transmission of heat decreased. It appears, 
then, that as engines are better designed, the jacket is of less 
use, and it is not by means of the jacket that the waste due to 
cylinder condensation can be got rid of, or the highest econ- 
omy of which the steam-engine is capable reached. The 
jacket reduces, but it does not prevent initial condensation. 

“* Hirn looked for some more powerful way of heating the 
cylinder wall without causing condensation ; he found it in 
superheating. Ele constructed in 1855 a superheating appar- 
atus in the flues of the boiler at Logelbach, which stil] exists. 
The experiments with superheated steam were carried out 
between 1855 and 1856, and showed clearly the effectiveness 
of the method in reducing condensation. Superheating came 
largely into use in the years 1860-70 in this country in marine 
engineering practice, having been introduced here by John 
Penn. In every case in which it was used an economy of coal 
was realized. Generally, the economy amounted to from 15 
per cent. to 20 per cent. Jt was ascertained that this was due 
strictly to economy of steam, and not to the utilization in the 
boiler of heat previously wasted. But the use of superheated 
steam in this country was gradually abandoned, partly, 2° 
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doubt, from some practical difficulties, but chiefly, I believe, 
because practical engineers had no clear idea why superheating 
should produce so large an economy, and they were not in- 
disp to-abandon a pes oe the action of which they 
could not satisfactorily explain to themselves. 

‘‘In Alsace superheating has never been entirely aban- 
doned, and during the last ten years hundreds of boilers have 
been supplied with superheaters. So far as I can ascertain, 
no difficulty arises in using steam superheated to 500° F., and 
in good and large engines the steam consumption is reduced 
when the superheating amounts to 100° by 15 per cent. on 
the average. I have no doubt myself that superheating will 
be largely used again. The practical difficulties exist, but 
they are not insuperable. No possible improvement of the 
steam-engine of which we have any knowledge at this moment 
offers anything like so great a chance of important economy 
as the re-introduction of superheating, and especially of super- 
heating to at least 100°, or more above the saturation temper- 
ature of the steam. I obtained in Alsace, on a very good 
500-H.P. compound mill engine, with jackets and every appli 
ance for economical working, an economy of 15 per cent. 
Mr. Mair Rumley has fitted a superheater to a Babcock boiler 
supplying a triple engine, and has obtained an economy of 
10 per cent. In-both cases the economy is economy of steam, 
and therefore is not due to any increase of boiler surface, or 
increase of efficiency in generating the steam. Lately Pro- 
fessor Schroter, of Munich, has been experimenting with a 
small special compound condensing engine of only 60 I.H.P., 
running at the moderate piston speed of 380 ft. per minute, 
and with the not excessive boiler pressure of 165 lbs. per 
square inch. The high-pressure cylinder is not jacketed. 
The low-pressure is jacketed with receiver steam. In this 
case, in a tube superheater of a rather special construction in 
the uptake of the boiler, the steam is superheated to 670° F., 
or nearly 300° above the saturation temperature correspond- 
ing to the pressure. In two trials of six and eight hours’ 
duration—periods quite long enough for accurate determina- 
tion of results with so accomplished an observer as Professor 
Schroter—the consumption of steam was only 10.2 lbs. per 
I.H.P. hour, and the consumption of German coal of moder- 
ate quality only 1} 1b. per I.H.P. hour. The steam consump- 
tion is the lowest on record for any engine of any type or 
size, and is very remarkable for so small an engine. It is 
often argued that, as very little heat is required to superheat 
steam, it cannot produce much effect. The answer is, that a 
small amount of heat rightly applied in preventing initial 
condensation produces a disproportionately large effect. That 
is consistent with the strictest principles of thermodynamics. 
In the Schmidt engine only 8 per cent. of the heat was used 
in superheating the steam, and to this 8 per cent. the remark- 
able economy is due. In a steam-jacket acting well about 12 
per cent. of the steam used is condensed, and to this 12 per 
cent. the advantage of the jacket—which often reduces the 
amount of steam used in the cylinder by 20 to 30 per cent.— 
is due, But the heat from a jacket is much less efficiently 
applied than the heat taken direct to the interior of the cylin- 
der by superheated steam, and used primarily in maintaining 
the temperature of the admission surface. Further, the 
quantity of superheat brought into the cylinder in a given 
time increases with the speed of the engine, while jacket heat 
diminishes in effect as the speed is greater. The action of 
the superheated steam is shown clearly enough on the indi- 
cator diagrams. In my own trials in Alsace, the wetness of 
the steam at cut-off in the high-pressure cylinder with jacket 
—but without superheating—was 35 per cent.; with steam 
superheated 100° it was only 15 per cent. In the trial with 
the Schmidt engine there was no moisture at cut off in the 
high-pressure cylinder, and the steam remained dry till nearly 
the end of the stroke.”’ 


> 
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THIRD-CLASS TORPEDO-BOAT FOR THE 
UNITED STATES CRUISER “ MAINE.” 


Ix our issue for October, 1894, we illustrated what are un- 
doubtedly the lightest quadruple-expansion engines that have 
ever been built for the LP. developed. They were intended 
for use on the third-class torpedo-boats to be carried on the 
deck of the cruiser Maine, and are now in position. The en- 
gtaving on page 364 is a reproduction from a photograph of 
one of these vessels, while the general details 4 3 the construc- 
tion are Clearly given on page 365. 

Considerable interest cannot fail to be taken in the perform- 
ance of these boats that will form a portion of the equipment 
of the Maine and the Tevas, for the latter vessel is also to be 
Provided with them. 

The boats are to form a part of the complement of boats 
for the above-mentioned vessels. , 








Their function will be to operate from the vessels as a base, 
hence a small supply of coal. One ton for Maine’s boats and 
three-quarters of a ton for Zeras’ boats is allowed, and the 
boats are made exceedingly light so that they can be readily 
hoisted on board, the hull and fittings weighing only 13,785 
lbs. for the Maine and 10,992 Ibs. for the Tezas. 

Boats of this class have been furnished to vessels of foreign 
navies, but up to the present time have never been supplied to 
vessels of the United States Navy. 

The design for hull and fittings was prepared by the Bureau 
of Construction and Repair of the Navy Department, and the 
machinery by the Bureau of Steam Engineering. 

The two boats for the Maine will each be fitted with a bow 
tube for discharge of an 18-in. Whitehead torpedo, and the two 
boats for the Zexas. being smaller, will each be fitted with a 
deck-training tube for a torpedo of the same type and size. 

The frames of the boats vary in size from 14 in. X 1} in. of 
1.5 lbs. per foot to { in. X jin. of 0.7 lbs. per foot, with re- 
verse bars varying from i4in. x 14 in. of 1.3 lbs. per foot to 
tin. X fin. of 0.7 Ibs. per foot. 

The outside plating is worked flush, with seam strips 
on the outside, the sheer strakes being 6} lbs. per foot on the 
boats for the Maine, and 5 lbs. per foot for those for-the Tezxas. 
The rest of the plating is 3% lbs. per square foot or about 
three-thirty-seconds of an inch in thickness. The decks are to 
be of steel, covered with linoleum. 

In addition to the torpedo armament, each boat is to carry a 
1-pdr. rapid-fire gun, with a suitable supply of ammunition. 

Each boat has a single vertical quadruple-expansion engine,* 
working at a pressure of 250 lbs., the cylinders placed in 
order of size over the shaft, the high-pressure cylinder 
being forward. 

The following table gives a recapitulation of the principal 
dimensions of the machinery : 





Maine. Texas. 





Basie: Sin pon sicsiccness 6 in 5.25 in. 
Diameter of Ist intermediate.. 8.37 in 7.25 ‘* 
Cylinders. } 2d intermediate........... 11.75 “ 10.00 * 
ghd Gincken odndge canes 15.75 “ 14.00 “ 
RIN TUE PI occ cca doen ence qeeses 8 | 8 
Condensing surface, sq. ft................ 150 116 
Revolutions per minute ............ ..... 675 | 675 
3 Rarer rer reer 200 155 
Type of boilers, Mosher..................- Tubulous, Tubulous. 
Steam pressure, lbs................. 250 250 


Grate surface, aq. ft.... ............6- rat 12 9.25 





The estimated speed for the Maine's boats is 18 knots, and 
for the Texas’ boats, 17 knots. 

The machinery, as well as the hull, is kept as light as possi- 
ble consistent with the strength required. The weight of the 
machinery, water, and stores being 11,990 lbs. for the Maine’s 
boats and 9,900 Ibs. for those of the Tezas. 

The shafting hardly amounts to more than a pipe, its thick- 
ness being only three-eighths of an inch. It was necessary to 
make the external diameter of sufficient size to secure a good 
bearing suiface forthe journals. As this would give a strength 
considerably in excess of the actual requirements if solid, it 
has been ag me to make a relatively large hole. In large 
shafting the internal diameter rarely exceeds 50 per cent. of 
the external, while in this case it is more than 75 per cent. A 
great deal of attention has been given to the question of the 
stability of these boats, weights being kept as low as possible 
to give a good metacentric height. The 18-in. Whitehead tor- 
male, which weighs 875 lbs. with its tube and launching gear, 
is a little over half a ton. This weight being considerably 
above the water-line, it was necessary to keep the other weights 
as low as possible. The engines were located and the framing 
of the boats so arranged that the cranks would revolve be- 
tween the floor-plates of the transverse framing, thus lowering 
the centre of gravity of the engine to the lowest possible point. 

The results of calculations for stability are as follows : 

At normal condition, ready for service with ammunition, 
torpedo and crew of five men on board : 











Maine. Texas. 
Metacentric height......... .... gubdaase | 1.55 ft. 1.5 ft. 
Angle of heel at maximum stability. .....| 43° 36° 
Rig ting moment at maximum stability.. 27.135 16,808 
Angle of vanishing stability.............. 89° 13%° 














With 30 men on deck in addition to weight at normal con- 
dition : 


a See AMERICAN ENGINEER for October, 1894. 


NYASIONO GHNOWUNV SALVLS GALINDO AML HOA LVOd-OdAdUOW SSVTO-CYIHL 


‘kN ‘ud[yooug ‘yay Aq poydvisojyoud 











YASINHO CHYONAV SALVLS GHLINO FHL Od LVOM-OGAdUOL SSVIO-CUIRL JO NOLLOUS TVNIGOLIONOT GNV SNVId MOdd 


« ANIVAs 


ee ee ee 
r { wwe “WOO J 
SE ees cad es Ga ches 


oe 


ht pte Ft Ba Fes Fe Het oe 9h hoe tom Sts 


7 conc 


tes 



































Dis Meeker ene aioe ne vce es ae 


a 


wit denon =a 


ee 














bs a ss 


THE AMERICAN ENGINEER 





{[August, 1895. 











Maine. | Texas. 





Metacentric height .... ....... .......... | 1.€0 ft. .80 ft. 
Angle of heel at maximum stability .. ... ° 30° 
Righting moment at maximum stability..| 18,400 ft.-lbs. | 7,875 ft.-lbs. 
Angle of vanishing stability ..... ....... | 6735° 52k4° 





= Calculations for strength of the boats for the Maine at their 
weakest section have been also made. These developed the 
fact that the strain on the upper part of the boat, or at deck, 
when on the crest of a wave, would be 0.64 tons, or about one- 
fortieth of the tensile strength of the material used in the con- 
struction of the boats. 

. While the primary object of these boats is their use as tor- 
pedo-boats, cockpits with considerable seating capacity have 
mia = = epeieniess 7 at 
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tend the whole length. The headstock is also heavy and of 
such a contour that the requisite strength was obtained with 
the minimum of work on the patterns. The spindle is hollow, 
with an internal diameter of 33 in. The outside diameter be- 
tween the bearings is 5} in., which is also the diameter of the 
front bearing, while the back is cut down to 5in. The length 
of each of the bearings is 34in. The brasses are faced and 
brought metal to metal along the centre line. The spindle 
projects 2 in. beyond the brass at the outer end, where there 
is a threaded hole to take a set screw for holding the bushing 
that is inserted to fit the work and keep it in line. The back 
gearing has a uniform face of 2 in. and a pitch of 4 in. 

The carriage has a long bearing on the front ways, and is 
moved by a pinion meshing into a rack 8 ft. long and having 
a pitch of }in. By referring to the drawing it will be seen 
that the dimensions are very fully given, so that a recapitula- 
tion of them will be unnecessary. 
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PIPE-LATHE, PHILADELPHIA & READING RAILROAD. 


been provided so that they can be used as fast dispatch boats, 
or barges for the admiral of the fleet. 

“As we noted in our previous description of the engines, the 
engine and fire-rooms are in separate compartments, and there 
is no means of passing from one to the other except by way 
of the deck. This means that the men are confined in very 
cramped quarters, where it is absolutely essential that the ven- 
tilation should be as perfect as possible. Special attention has 
therefore been paid to the ventilation of the two compartments. 
The cowls are so arranged as to form downcasts and outlets ; 
the downcasts being arranged well toward the forward end of 
the compartments that they supply with fresh air. The goose 
necks are of copper fitted to brass flange rings for connection 
with the deck plating. The downcast cowls are also made of 
copper and fitted to revolve, all mouths being fitted with 
water-tight covers. 


»™ 


PIPE-LATHE, ae & READING RAIL- 








"Amone the tools that have been built at the shops of the 
Philadelphia & Reading Railroad for home use is a pipe-lathe, 
of which we give an engraving herewith. While the tool 
does not vary greatly from others that are upon the market, 
it is a sample of a good a that does its work well and is 
iving satisfaction in the place for which it was intended. 

he bed is of the box type, exceptionally rigid and heavy, the 
ways of which for the head and tail stocks and carriage ex- 





THE MICRO-METALLOGRAPHY OF IRON. 





By THomas ANDREWS, F.R.S. 





In the course of a research with high microscopical powers 
(including 300, 500, 800, 1,200, and upward to 2,000, diam- 
eters) on the micro-crystalline structure of large masses of 
wrought iron, the author observed the. following novel metal- 
lurgical facts : 

hen large masses, several tons in weight, of practically 
pure wrought iron were allowed to slowly cool from a white 
heat, a secondary or subcrystallization of the metallic iron 
occurred. The normal primary crystals of the iron, or those 
which have hitherto been regarded as constituting the ultimate 
structure of the metal, were found to enclose a subcrystalline 
formation consisting of very minute, and much smaller crys- 
tals of pure iron also belonging to the regular order of crys- 
tallization. These crystals sometimes manifested the hexag- 
onal form, the predominant angle being about 120°, and 
often they assumed the form of simple cubes. The secondary 
crystals were contained within the-area of the larger primary 
crystals. 

Typical illustrations of this duplex crystallization found in 
two large iron forgings are given in figs. 1 and 2, and the 
relative dimensions of a number of individual crystals are 
given in the Paper. 

. The results of twenty measurements of the primary crystals 





Vol. LXIX, No. 8.] 


AND RAILROAD JOURNAL: 


367 





= 





and twenty measurements of the secondary crystals taken on 
each forging are given on these tables. 

The markings of the intercrystalline spaces or junctions of 
the secondary crystals were very clearly defined, but they 
were wcprnape 7 d minute. The general form, contour, and 
relative size of the primary and secondary crystals, as seen in 
section, will be noticed on reference to the accurate tracings, 
figs. 1 and 2. The linear dimensions of the primary crystals 
would average about 001 in., the linear dimensions of the 
secondary crystals averaging about 0.001 in. 

Judging roughly from the indications of the average micro- 
measurements, there would appear to be approximately 1,000,- 
000,000 of the secondary crystals in a cubic inch of the metallic 
iron. 
~ In the case of both the primary and secondary crystals the 
predominant well-defined angles of the facets of the crystals 
hovered more ur Jess about the angle of 120°. The majority 
of the angle readings, made with the goniometre attached to 
the microscope, indicating generally a hexagonal structure on 
form of crystallization. There were, however, also perfect 
cubical crystals observed. 
~ The observations were made with a Ross first-class micro- 
scope. The micro-measurements afford an indication of the 
comparative size of the primary and secondary crystals. 
These measurements were care —— taken by a Jackson 
micrometre, and in some cases by a Ramsden screw microme- 
tre, both accurately calibrated with a standard stage microme- 
tre. The wrought-iron forgings on which the observations were 
made were constituted of practically pure hammered wrought 
iron, the dimensions of the mass being about 10 ft. long and 
about 12 in. square. The great length of time required for 





such large masses of iron to cool from a white heat appeared 
to facilitate the production of the crystals of the secondary 
formation. 

“kThe rationale of this duplex crystallization has apparently 
been as follows : The mass of metallic iron on cooling having 
reached the crystallizing point at about 740° C., the periphery 
or skeletons of the larger or primary crystals were then formed. 
As the period of cooling was, however, very slow, the semi- 
fluid or viscous metal in the interior of these primary crystals 
was, on finally consolidating, apparently further broken up or 
subdivided into a considerable number of smaller crystals, en- 
por within the boundary or periphery of the primary crys- 
tals. 

In the course of further experiments on the cooling of large 
masses of wrought iron, the author has also found, by the 
use of high power objectives, that the secondary crystals 
sometimes enclosed a still more minute form of crystals of 
pure iron, of the cubical form, which may hence be regarded 
as constituting a tertiary system of crystallization in pure 
metallic iron. These experiments therefore indicate that 
large masses of heated wrought iron, on cooling from above 
the temperature of the crystallization of metallic iron—viz., 
740° C.—are capable of crystallizing in three distinct modifica- 
tions which may tentatively be called the primary, secondary, 
and tertiary system of crystallization in iron, these various 
crystalline modifications being all, however, connected with 
the regular —- of crystallization. 

The crystals of this secondary formation are not often dis- 





tinctly discernible in smaller masses of metallic iron, such as 
rolled rods, plates, or sheets, as these in the course of manu- 
facture rapidly cool, and are frequently manipulated during 
the finishing processes at temperatures below the crystallizing 
point of wrought iron (740° C.). 

The microscopical examinations were made on carefully 
prepared and polished samples, etched with nitric acid (1 part 
HNO,, specific gravity 1.20, and 49 parts of water), and by 
the use of high microscopical powers } in. to ;4 in., and other 
objectives. The drawings were accurately made with the 
camera lucida. In each observation the etching was pro- 
longed, under constant observation with lenses, a suitable 
time to develop the accurate structure of the metal.— Nature. 


- 
> 


WRECKING-CAR — CENTRAL VERMONT RAIL- 
ROAD. 





THE accompanying illustration on page 368 represents a 
wrecking-car that is in use on the Central Vermont Railroad, 
and which was built at the St. Albans shops of the Company. 
It is carried on two four-wheeled diamond trucks, the upper 
and lower arch-bars of which are formed of 1 in. X 4 in. iron, 
and the auxiliary and tie-bars of jin. X 4in. iron. The side 
sills of the car are 8 in. x 15 in. Georgia pine ; the intermedi- 
ate sills are formed of two timbers placed side by side and 
each 10 in. X 54in., while the centre sill is in one piece as 
usual, 10 in. X 64 in. The brakes are hung outside the 
wheels, and are attached to the body of thecar. The body 
bolster is formed of a piece of timber 6 in. deep X 16 in. 





Fig. 2. 


wide, and trussed by two j-in. truss rods. The old type of 
wooden brake-beams are in use, and the truck, which is of the 
swing-bolster type, has a transom 94in. deep. The cross-tie 
timbers are 6in. X 10 in., dropping down 4}in. below the bot- 
tom of the side sills and carrying the king posts for four 1} in. 
truss-rods, Filling pieces are placed above the cross-tie tim- 
bers, taking up all of the space between them and the bottom 
of the flooring. There is a longitudinal timber 10 in. x 44 in. 
running from one cross-tie timber to the other, and carried in 
part by two }-in. X 3-in. slings that are bolted to the bottom 
of the side sills. On the top of these timbers, and equally 
spaced between the cross-tie timbers, are two cross-beams that 
hold the post of the crane in position. The whole space over 
the top of the longitudinal beams and between the cross-tie 
timbers is blocked in, and to it is bolted the bearing casting at 
the foot of the boom. This casting is 4 ft. 8 in. x 4 ft. 2 in. 
at the base, with a diameter of 3 ft. 11 in. at the bottom of 
the inclined bearing and a diameter of 8 ft. 3} in. at the top of 
the same. The post is 20 in. square at the top of the casting, 
and is capped by a cast bearing piece over which a cast hood 
is bolted and on which the boom rests. It is also strengthened 
by a band of 3 in. x 4 in. wrought iron put on just below 
the cap. The foot of the boom sets in cast-iron pockets that 
carry the bearing rollers, which are of a conical shape and 
work against the centre plate, as shown in the engraving. 
The sizes of the timbers used in the construction of the 
crane are indicated by the letters on the engraving, and are 





given in the following schedule : 
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On the top of the piece A extending from the connection of 
Cto midway between F'and G a piece of 1} in. x 34 in. flat 
iron is bolted. The two pieces of the beam are held apart by 
six separating pieces. 

A 1} in. (diameter) manilla rope is used that is given seven 
supporting parts by means of a three-sheave block and fall. 
The winding drum has a diameter of 10 in. and a length be- 
tween flanges of 2 ft. It is upon the same shaft as the large 
gear-wheel shown in the engraving, and upon which the 
brake-block is made to bear, just as it does in the wrecking 
crane of the Philadelphia & Reading Railroad, that was illus- 
trated in our issue for April, 1895. This winding shaft is also 
provided with two ratchet wheels with pawls fastened to the 
framing for sustaining the load. The large gear has a pitch 
diameter of 4 ft. with 120 teeth of 1} in. pitch. The pinion 
on the crank-shaft has a diameter of 8 in. and 20 teeth, the 
face of both the pinion and the gear being 34 in. 

The cranks are 19 in. long, so that it will be seen that 1 lb. 
on the crank-handle will sustain about 80 lbs. at the hook. The 
cranks are of sufficient length for two men to work side by 
side upon them. 

A box that cannot be seen in the engraving is located at the 





foot of the boom for the reception of straps, clamps, stays, 
etc. The brake staffs at each end of the car are square and 
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2. Put the ball-reamer to be turned, between the lathe cen- 
tres with a carrier attached to the shank, the same as you 
would a straight piece of work. 

3. Put a lathe tool in the tool post attached to slide-rest C, 
and by setting the point of the lathe tool any distance from 
the centre of worm-wheel B, and by operating handle F it can 
readily be seen that the point of the lathe tool will describe 
—~ radius required within the capacity of the machine. 

his tool is used mostly for the purpose of truing off the 
— edges of ball-reamers when they are much worn ; it is 
possible with this tool to take off a very light cut from the 
cutting edges of the reamers, after which they can be filed to 
a cutting edge without much delay, and always insure as per- 
fect a ball as it is practicable to get ; where with the old tem- 
plet it is almost impossible to get a satisfactory ball, especially 
in the case of truing off old ball-reamers. 
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THE DOWN-DRAFT FURNACE FOR STEAM 
BOILERS.* 








By WriuraM H. Bryan. 





PROBABLY no mechanical device has done as much toward 
the practical solution of the smoke problem in St. Louis as 
the down-draft furnace. Until this apparatus was developed 
there was a certain character of steam plants—or, rather, of 
steam service—to which it seemed that none of the existing 
forms of smoke-abating furnaces could be satisfactorily ap- 
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ISPECIAL TOOL FOR TURNING BALL-REAMERS, BALTIMORE & OHIO RAILROAD. 


drop down into a socketed casting out of the way. Hooks 
are placed on the dead woods at each end of the car for clamp- 
ing the same down to the rails. 

The car is equipped with the Westinghouse air-brake, so 
that it is in shape for running upon fast trains. 
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SPECIAL TOOL FOR TURNING BALL-REAMERS. 








THE attached sketch shows a special tool used by the Balti- 

more & Ohio Railroad Company for turning ball-reamers— 
that is, reamers used in balling out steam-pipe joints, etc., and 
is composed of plate A, worm-wheel B, slide-rest CO, and is 
Operated by handle 7. This tool was designed some years 
ago by Mr. John Litzinger, who has charge of the tool room 
for this Company. The mode of operation is as follows : 
_ 1. Remove the slide-rest from the carriage of the lathe you 
intend to turn the ball-reamer in and fasten the special tool to 
the lathe-carriage with four bolts, passing through holt-holes 
shown in plate A, and level it properly. : 


plied. In these plants—fortunately few in number—the de- 
mand for steam was such as to make it necessary at times to 
crowd the boilers far beyond their rated capacity. Or else the 
work was subject to frequent and extreme fluctuations, often 
greatly exceeding the rated capacity of the boilers. It may 
be said, of course, that this is abuse, rather than proper use, 
of a boiler plant, but, nevertheless, these conditions exist, and 
it is sometimes impossible either to modify the conditions or 
increase the boiler capacity. 

The fact that there seemed no practicable or reasonable 
remedy for these cases retarded the growth of the smoke- 
abatement movement in St. Louis for many years. It was 
thought unwise to pass and attempt to enforce smoke-abate- 
ment ordinances when it seemed impossible for some of the 
plants to stop the smoke, under reasonable conditions. The 
demonstration of the fact that the down-draft furnace made a 
good smoke record possible, even with overworked boilers 
doing variable work, and with a marked economy in fuel, 


* Presented at the Detroit meeting (June, 1895) of the American Society 








of Mechanical Engineers. 
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may be said to have marked an epoch in smoke abatement. 
Our experience in St. Louis leads us to believe that smoke 
from boiler furnaces can now be abated by practical means, 
without hardship, no matter what the type of boiler, the char- 
— of the work required of the plant, or the kind of fuel 
used. 

I speak thus highly of the down-draft form of furnace with 
no intention of denying the merits—for they are many—of 
other smoke-abating devices. Many of these do excellent 
work under most of the conditions occurring in practice. In 
my opinion, however, no single furnace now on the market 
can be adapted to all the conditions met with in every-day 
boiler service. Each type has a place, a field of usefulness, 
within which limits its success is sure. Unfortunately, how- 
ever, the average furnace man seems unable to realize this 
truth, but offers his device as a remedy for all sorts of cases 
and conditions. It is not surprising, therefore, that he some- 
times meets with failure. 

Where the work required of a boiler plant does not greatly 
exceed its rated capacity, and is reasonably uniform, there are 
many good smoke-abating furnaces which may be used, some 
of which will make an appreciable saving in fuel. If our 
boiler plants were properly designed and managed, and if we 


did not have sometimes to overwork them, and to subject: 





more than any other to the present state of the art, is that in- 
vented by Mr. M. ©. Hawley, of St. Louis, and which bears 
his name. Mr. Hawley’s experiments began as far back as 
1873, and met with varying degrees of success. He was able 
to show an economy of fuel, and, with proper handling, an 
almost total abatement of the smoke, even with the low-grade 
soft coals common in the Mississippi Valley. In 1882 Mr. 
Hawley interested Captain C. W. Rogers, then General Man- 
ager of the St. Louis & San Francisco Railway, who, after 
consultation with his Master Mechanic, decided to build an 
experimental furnace in the fire-box of a switch engine. The 
result was so satisfactory that the furnace was soon applied 
to another locomotive boiler in stationary service. It was then 
applied to a locomotive in regular service. It was necessary 
to greatly cut down the grate area, but in spite of this the en- 

ine did good service, being practically smokeless and throw- 
ng no sparks, even with a straight stack and no netting, until 
destroyed by a roundhouse fire. The furnace was also applied 
to a number of the boilers of the St. Louis & San Francisco 
Railway Company, in stationary practice, in their shops and 
other buildings, where they are still running satisfactorily. In 
1888 a contract was made to place the Hawley furnace under 
an ordinary stationary boiler in the new factory of the Hamil. 
ton & Brown Shoe Company, St. Louis, under a very stringent 
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Fig. 1. 


them to widely varying loads, the smoke-abatement problem 
would be greatly simplified. The fact, however, that even 
such discouraging conditions as these can now be intelligently 
remedied, has led to the preparation of this paper. 

Fortunately for the steam-using public, several different 
forms of down-draft furnaces are offered for sale, by various 
builders, and under different patents. I have had no oppor- 
tunity of looking up the number and value of these patents, 
but it would seem that they refer to important details of con- 
struction and arrangement, rather than to general or essential 
principles. It is not necessary to consider here whether or 
not the manufacturers are justified in charging royalties. 
Their experience in the design and adaptation of the furnace 
to varying conditions—and the further fact that, as a rule, 
they will guarantee results—would certainly appear to entitle 
them to a fair margin of profit, at least. 

Although the principles are old, I have been unable to find 
any record of this type of furnace coming into regular use 
previous to 1888. It seems that the cost of the apparatus, the 
necessity for water grates, and their frequent burning out, 
due to defective construction and bad feed-water, prevented 
its general adoption. 

* The form of down-draft furnace which has come into most 
general use, and which may justly be said to have contributed 





guarantee. The boiler was 60 in, in diameter, 20 ft. long, with 
18 6-in. flues. A similar boiler was set with the ordinary fur- 
nace, in the same room. The results in smoke abatement, 
fuel economy, and capacity were so satisfactory as to lead to 
the application of the Hawley furnace to the other boiler very 
shortly afterward. This case marked the beginning of the 
introduction of this type of furnace into general stationary 
practice. 

A brief description of the characteristic features of the 
Hawley setting will be of interest.- In the earliest forms it 
consisted of a single row of water. grates, these being necessary 
on account of the high temperatures developed. These water 
grates were made of 2-in. pipe, placed level, and connected 
with the circulation system of the boiler by water boxes, or 
headers, and connecting pipes. The supply pipe leading to 
the front headers was usually taken from near the bottom of 
the front end of the shell, and the discharge was delivered 
near the water-line. The rear end of the fireplace above the 
grates was closed off tightly, by means of a hanging water 
leg riveted to the shell of the boiler, in which suitable openings 
had been cut. In order to insure circulation in the tubes and 


prevent their burning off, it was found necessary to have the 
rear end of each tube project far = into the water leg to 
was screwed a riser, 


permit attaching an elbow, into whic 
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reaching up into the main body of the water in the boiler. 
Further experiments showed that it was usually desirable to 
put in two rows of water grates, and to stagger them. Even 
then, however, a considerable amount of unburned fuel fell 
through the grates, and was hauled out with the ashes, un- 
consumed. ‘This caused a loss of efficiency when the boilers 
were crowded, and led to the adoption of the lower grate, 
which is of the ordinary pattern. This form of the furnace is 
shown in fig. 1. 

It was at the Hamilton & Brown Shoe Works, above referred 
to, that the necessity for the lower grate became evident, and 
where it was first applied by Mr. Hawley. It is now an ac- 
cepted feature of all forms of the Hawley furnace, and to it, 
in my Opinion, are largely due the excellent results secured in 
capacity, efficiency, and smokelessness. 

In the earlier forms of the furnace the water grates were 
level. It was soon found that, by placing them on an incline 
rising to the rear, the circulation was much improved, and the 
probability of burning off tubes greatly reduced. This plan 
was then regularly adopted, and the pitch gradually increased 
until the standard is now 2} to 3 in. per foot of grate 
length. 

It was soon found, also, that the riser pipes in the rear 
water-box were a source of trouble. Sometimes they became 
disconnected from the elbows, and when new grates were put 
in it was difficult to attach the elbows and risers, on account 
of interference with the other risers and with stay-bolts. 
When the risers were not connected, the grates burned off in 
a short time. This proved a serious difficulty, requiring in a 
number of plants the” almost constant ‘presence of boiler 
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on account of the high temperatures to which it is exposed. 
No such accident, however, has occurred, so far as I can learn. 
Fig. 2 shows the St. Louis form of construction. It shows 
but a single row of water grates, this form still being fre- 
quently used, as being easier handled. 

This figure also shows the present method of building the 
boiler fronts. In the early form, shown in fig. 1, the ashpit 
was wholly below the floor-line, and was extended out in 
front of the boiler front, that portion of it being covered with 
sheet-iron plates, which were removed when cleaning the ash- 
pit. This arrangement proving unsatisfactory, it was replaced 
by the three-door front shown in fig. 2. This plan raised the 
average level of the upper grates: to a point some 18 in. above 
that of the ordinary furnace, making it necessary for the fire- 
man to lift the coal that much higher, and making the firing 
considerably more laborious. It has now become customary 
to raise the floor a little at a point some three feet away from 
the front (see heavy dotted line in fig. 2), thus permitting the 
fireman to stand at the usual level with reference to height of 
grate. It is desirable also to have the ashpit slope to the rear, 
to facilitate cleaning. 

As will be clearly seen from the drawings, the operation of 
the down-draft furnace is directly opposite to that of the ordi- 
nary setting. Very little air is admitted below the water 
grates ; the entire supply of coal, and practically all the air, 
entering above. The fire burns downward instead of upward, 
there being ‘‘ no thoroughfare’ except downward through 
the grates. The gaseous products of combustion, together 
with the finely divided carbon particles which form the visi- 





ble smoke, are forced through the incandescent mass of coal, 
OF HAWLEY FURNACE 





EARTH FILLING 
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LONGITUDINAL SECTION 


Fig. 2. 


makers. Part of the boiler plant was therefore out of service 
a large portion of the time, and repair bills were large. Ex- 
periments were then made with other forms of construction, 
and a water-box, or header, was Gnally adopted for the rear 
end, similar to that used for the front end of the grates, the 
Space intervening between it and the shell of the boiler being 
built up solidly by a 9-in. fire-brick wall. Connections were 
made from each end of the rear water-box to the boiler shell, 
some distance back from the front of the boiler, and just be- 
low the water-line. This expedient proved satisfactory, 
greatly reducing the number of tubes burning off. 

This rear drum is now made in two forms. That adopted 
by the St. Louis manufacturers is simply a riveted drum 20 in. 
in diameter. This large radius permits the water grates to be 
screwed in, without the necessity of flattening the sides of the 
tube, as is customary with the form adopted by the a 
manufacturers, whose rear drums are 10 in. in diameter. In 
the St. Louis form the drum is large enough to permit a man 
to enter it. By placing a light through a hand-hole into the 
front drum—which is usually 8 or 10 in. in diameter—it is possi- 
ble to look through every tube, and thus ascertain its exact 
condition. The large drum, however, offers a favorable place 
for the accumulation of sediment, which may cause it to burn, 


and are highly heated, after which they meet the equally hot 
flame from the lower grates, on which there is burning what 
is practically a coke fire. The combined water of the volatile 
matter in the coal, as well as its moisture, are decomposed 
into hydrogen and carbonic oxide gases. These combine with 
air supplied below the grate, or drawn downward through it, 
and burn, thus adding to the efficiency of the furnace instead 
of impeding it. The separated carbon meanwhile is trans- 
formed into carbonic acid gas, which is invisible. The result 
is almost complete combustion. Such little additional air as 
is needed is furnished through the registers of the doors be- 
tween the two grates, or through those of the ashpit, the doors 
of which are sometimes left partly open also. 

In practice it is found that, as an average, the upper grates 
do probably 90 per cent. of the work. When the boilers are 
not crowded little or no fuel is burned on the lower grates. 
When there is a demand for an increased amount of steam the 
fireman runs his slice-bar along or between the upper grates, 
causing a considerable amount of half-burned coal to drop 
ee to the lower grates, where its combustion is com- 

eted. 


It will be seen that the water grates and headers add some- 
what to the heating surface, and thus increase the capacity of 
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the boiler. It has been found, however, that this reversing 
of the path of the gases, and requiring them to traverse the 
tortuous passages, makes necessary a somewhat increased 








ever the type of boiler ‘or ‘setting ;-and ‘as"thereZare,;now,so 
many good systems of water purification, there is little excuse 
for permitting heating surfaces to become foul with ‘scale. 


Fig. 3. - 


chimney capacity, if it is desired that the boilers be capable of 
doing as much work as with the ordinary setting. If the de- 
mand for steam never greatly exceeds the rated capacity of 
the boiler the ordinary chimney wi!l answer, it simply being 
necessary to carry thinner fires. The best 

results, however, in efficiency and smoke- 

lessness, as well as in capacity, are secured 

by having a chimney of ample height; a 

statement, however, which is equally true 

with regard to ordinary settings, which rarely —p.,. gent Minutes 
have enough chimney. 

In order to make a fair and definite compari- 
son of the Hawley down-draft setting with 
the ordinary furnace, the Smoke Commission 
of the city of St. Louis, of which the writer 
is a member, made a competitive test at the 
plant of the William J. Lemp Brewing Com- 
pany, on July 11, 1893. The boilers were 
identical in every respect except as regards 
their furnaces, and that the chimney for the 
down-drafts was 143 ft. high, and for the 
common battery 100 ft. high, above grate 
level. In both cases the boilers were run at 
more than double their normal rating, and the 
efficiency of the Hawley was over 21 per cent. 
higher than that of the common furnace. 

he smoke record (see chart, fig. 3) shows 
a reduction in the smoke of nearly 96 per cent., 
even under these extraordinarily severe con- 
ditions. Fig. 4 shows a chart made by the 
writer from the chimney of a Heine boiler, 
set with the Hawley furnace, at a time when 
the boiler was being run at 25 per cent. above 
its rating. Itshows the remarkably low figure 
of only two-thirds of 1 per cent. of smoke — 
in fact, there was absolutely no smoke except 
while the fires were being cleaned. 

It will be seen in figs. 1 and 2 that in the 
standard form of construction the fireplace is 
immediately under the front end of the boiler. 
This usually cuts off from 50 to 60 a ft. of 
valuable shell-heating surface, and, further- 
more, must interfere largely with the circula- 
tion of the water in the boiler. Ina few in- 
stances external fireplaces have been built, 
but their somewhat greater cost, the increased 
space occupied, the necessity for a special 
form of front, and the difficulty found in 
supporting the fire-brick arches over the water 
grates, have prevented the general adoption of 
this plan. In my opinion, however, it pos- 
sesses important advantages in capacity and 
efficiency, and should be followed wherever sufficient space is 
available. 

With the present form of water-drums and tubes there is 
but little danger of the tubes burning out unless the feed- 
water is bad. This is a point that must be carefully looked 
into when it is proposed to use the down-draft furnace. It is 
a matter, however, that should always have attention, what- 








When the tubes burn out they do so without causing damage 
to the surroundings. Sometimes only the'threads are stripped, 
and at other times the tube splits, resulting in a large, but not 
serious, leak of water. In such cases the boilers are generally 


SMOKE CHART FOR 


HAWLEY DOWN DRAFT FURNACE 


W. J. LEMPS, BREWERY 


SMOKEICOMMISSION, CITY OF ST. LOUIS, 
FULL LINE -SMOKE RECORD WITH DEVICE, 
DOTTED LINE~ » WITHOUT » Per 





Fig. 4. 


run in their regular service until the usual time of shutting 
down, and cases are on record where the boilers have been 
run until Saturday night—almost a full week. It is desirable, 
however, that at least one side of the boiler be accessible, in 
order to afford access to both drums, particularly with bad 
feed-water. This necessitates a passage-way between each 
pair of boilers, 
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A few cases of grate renewals have been due to careless or 
ignorant handling of the slice-bar by the fireman, bringing a 
severe cross-bending strain on the tubes. This, of course, must 
be carefully guarded against. 

There being considerable special ironwork connected with 
the Hawley setting, this type of furnace is necessarily more 





expensive in first cost than some others. Measured in results, 


FRONT ELEVATION 
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large 
appended hereto. It will be seen that the requirements are 
not at all difficult of comprehension and execution. 





I recently prepared a series of instructions to firemen for a 
lant operating the down-draft furnaces. These are 


In some cases the use of this furnace has been found to add 


to the labor cost. This was due in a few cases to the increased 
height to which the coal had to be lifted, and sometimes to 


Bradley § Puates, Engr’a N.Y. 


Fig. 5. 


however, the advantages would, in most cases, appear to 
warrant a considerably greater investment than is ever re- 
quired. : 

The conditions under which it would appear unwise to use 


the Hawley down-draft furnace for smoke abatement would | 


seem to be : 

1. Where the feed-water is quite impure, and cannot be 
readily improved. 

2. Where the feed-water is bad, and the boiler is not accessi- 
ble from the side. 










eo 


PLAN ATA 
(Fie. 5.) 


PLAN ATB 
(Fie. 5.) 


Fig. 6. 
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3. Where the draft is poor, and the boilers are hard worked. | 


Usually, however, the height of chimney can be increased. 

4. Where there is but a single boiler. The possibility of an 
occasional tube renewal might cause the interruption of the 
service for several days. This danger would be very remote 
with reasonably pure feed-water. 

5. Where the plant is of such a size or character as not to 
warrant the investment. 

Evaporative tests made by myself and others indicate that 
the Hawley furnace adds to the efficiency of improved water- 
tube forms of boilers, although the percentage of increase is 
not so great as with the ordinary boilers. The design of the 


furnace is such as to make it readily applicable to any form 
of boiler, 


| water grates do. 





the debilitating effect of the radiant heat pouring out through 
the open fire-doors into the face of the fireman. Raising the 
floor level has remedied the former trouble, and the latter has 
been largely reduced by an improved form of door, which can 
be so placed as to keep the heat off the fireman, while still 
admitting an ample air supply. In other cases the draft was 
insufficient, and large demands for steam have necessitated 
increased labor. In still other cases the firemen have not 
thoroughly understood the best method of handling the fires, 
and have not directed their efforts to the best advantage. 
With the latest form of construction, proper draft, 
intelligent and careful handling of the fires, there 
would appear to be no reason why the amount of 
labor should be increased. On the contrary, it 
ought to be decreased, as there is less coal to be 
handled. 

Not the least of the many advantages afforded by 
the down-draft type of boiler furnace is the fact 
that the heating surfaces are exposed to practically 
constant temperatures. There is no alternate heat- 
ing and cooling, as is the case with the common 
setting, when the doors are opened to admit fresh 
charges of fuel. That this type of boiler setting 
is destined to widespread use is demonstrated by 
the fact that three companies alone have within 
the last five years applied it to 1,600 boilers, aggre- 
gating 240,000 H.P. 

While the Hawley type of down-draft furnace 
is perhaps the best known, others are coming into 
use, which promise well, although none have, as yet, 
met with very wide adoption. One of these, in- 
vented by Mr. Joseph M. Thomas, of St. Louis, is 
shown in figs. 5 and 6. In essential characteristics 
it resembles the Hawley, the principal point of 
difference being the substitution of a series of fire-brick arches 
in place of the water grates. 

It possesses two important advantages: First, the absence 
of any connection with the pressure system of the boiler, thus 
avoiding trouble from that source ; and, second, the brick 
arches act as reservoirs of heat, and do not cool the fires as the 
It would be reasonable, therefore, to expect 


higher temperatures, and increased efficiency and smokeless- 
ness. In two tests made by the writer on boilers set with and 
without the Thomas furnace, my expectations as to smokeless- 
ness and efficiency were fully realized. I had expected some 
loss in capacity, due to the necessarily limited percentage of air- 
space wee the fire-brick grates, but in this I was agreeably 
disappointed, 
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The difficulty with this setting thus far has been.the short 
life of the grates, — from thirty days to six months, de- 
pending entirely upon the character of the service, and the 
care with which the firing is done. Where the boilers are 
crowded, or where the firemen are careless, the arches last but 
a short time. If their durability could be increased to an 
average of, say, four months—which ought to be possible 
with careful handling, if the boilers are not unduly crowded 
—the small expense and trouble connected with their renewal 
would be fully warranted by the improved results. Experi- 
ments are now in progress with a view of securing a more 
highly refractory material out of which to make the grates, 
and until this is found, no extended effort will be made to 
push the introduction of the furnace. 

Another form of down-draft furnace has been developed by 
Mr. J. A. Baldwin, of Benton Harbor, Mich. It is similar in 
many respects to the Ilawley, the principal difference being 
that, instead of admitting the air through open doors above 
the water tubes, it enters through ducts in the masonry side 
walls, thus being preheated to some extent. Part of this air 
is discharged above the water grates, and part below them. 
The lower grates, instead of being ordinary bars, consist of 
perforated wrought-iron plates. The preheating of the air 
should be an advantage, if it is not accomplished at the ex- 
pense of some other desirable feature, such as smokelessness, 
capacity, or efficiency. 

Only a few of these furnaces have been built, and I have 
had no opportunity of examining them myself, but I am told 
that they are doing good work. No accurate evaporative 
tests have been made. 

Another form is that invented by Mr. W. S. Plummer, of 
St. Louis. Mr. Plummer has all his grate surface on one 
level, and divides it lengthwise into three parts. The two 
outer parts are of the ordinary pattern of up-draft grates, 
while the central portion consists of water tubes connected 
with the circulation system of the boiler. A solid brick wall 
blocks off the rear of the fireplace, and extends down to the 
bottom of the ashpit, except immediately under the rear end 
of the water tubes. There are two partition walls in the ash- 
pit, running lengthwise, which separate the up-draft from the 
down-draft portion of the furnace. The firing is done just as 
in the ordinary furnace, but the only escape for -the gases is 
downward through the central water grates. The plan is 
working satis ‘actorily on a small scale in St. Louis, and is 
now being applied to a large boiler plant, where its operation 
will be watched with interest. The difficulty would seem to 
be the necessity for great width of grate surface, it being 
necessary to get the entire amount of surface in one level, 
while, in the Hawley furnace, it is divided over two different 
parallel planes. An increase can, of course, be had by length- 
ening the grates, but this is not al ways desirable. 

A somewhat similar form is that invented by Mr. E. M. 
Bosley, of St. Louis, and applied in several cases in connec- 
tion with his ‘‘ incandescent’’ internally fired boilers, He 
divides his fire-box into two parts, with the dividing line at 
right angles to the centre of the boiler. The front half con- 
sists of an ordinary up-draft grate. In the rear of this isa 
10-in. front water drum or header, extending clear across the 
furnace, and connected by means of 2-in. water grates to a 
similar drum in the rear. An ashpit of the usual form is built 
under the front grate, and a closing-off wall above the rear 
drum. The fire is burned on the front grate in the usual 
manner, a bed of fire being also carried on the water grates. 
The path of the gases is up through the front grate in the 
usual manner, and down through the water grates in the rear. 
A lower ashpit permits access from the front to the space un- 
derneath the water grates. 

Both the Plummer and Bosley forms of down draft furnaces 
appear to utilize the heating surface of the shell immediately 
overhead to better advantage than the Hawley, but, on the 
other hand, neither of them have the second grate located 
where it will catch and consume the droppings from the water 
grates. So far as I know, no exhaustive investigations or 
tests of either of these types of setting have been made. 

There are other ve of down-draft furnace, notably that of 
Post & Sawyer, of Boston, which I believe has been applied 
only in connection with their internally fired ‘‘ complete 
combustion”’ boiler, and which does not use a lower grate. 
The other forms are, in general, modifications of those de- 
scribed here, being few in number and relatively unimpor- 
tant. 

The system in its best shape is not perfect. Much has been 
done during the last few years in improving details so as to 
increase the efficiency, durability and reliability of the ap- 

aratus, but there is room for further improvements Even 
n its present condition, however, it is well worthy of the care- 
ful stuly of progressive engineers every where. 








Instructions for the Operation and Care of the Hawley Down- 
Draft Furnace, to Secure Efficiency and Prevent Smoke with 
IUinois Coals, 

PREPARED BY WILLIAM H. BRYAN, CONSULTING ENGINEER, 

8ST. LOUIS. 


Fire frequently and in small quantities. Break up the 
lumps to fist size. Fire on the upper grates only, carrying a 
bed of uniform thickness over the entire grate surface. Avoid 
thin or bare spots. 

The proper thickness of fire-bed depends upon the intensit 
of the draft and size of the coal. Lump coal and good draft 
require a thick fire, say 8 to 10 in., while fine coal and poor 
draft may render it necessary to reduce the thickness as low 
as4in. Don’t let the elevation of the grates at the rear de- 
ceive you, but be sure the thickness of the fuel-bed is the 
same there as at the front. 

When slicing, be careful that no green coal falls through to 
the lower grates. Do not let green coal get to the under side 
of the upper fire next to the water grates. Whenslicing push 
the bar between or along the water grates, and draw it back 
again without disturbing the fire. Lift the slice-bar just 
enough to break the caked bed. Use the slice-bar as little as 
possible. Be very careful not to strain the tubes with the 


‘slice-bar. 


See that the bed of coal on the upper grates does not get 
either too thick or too thin. The former will reduce the 
capacity, and the latter cause smoke. 

Do not close the upper doors while fresh.coal is on the fires. 

Do not reduce the draft by closing the dampers, shutting 
the fire doors, or otherwise, except when absolutely necessary. 

Keep the lower grates well covered, but do not let the bed 
get too thick, nor permit clinker to accumulate. 

Keep the doors between the upper and lower grates closed, 
except when cleaning lower grates, say, two or three times a 
day. 

Kamit a small amount of air under the lower grates, except 
when they are bare immediately after cleaning. 

When cleaning the upper grates see that none of the water 
tubes are uncovered or exposed. The quantity and location 
of clinkers can usually be determined by running the slice-bar 
through the fire. They can then be loosened and hooked out 
without seriously disturbing the fire-bed. It is better to 
watch for clinkers closely, and hook them out as fast as they are 
formed, rather than to attempt a general cleaning of the entire 
fire bed at one time. 

Do not clean the lower grates when there is much green 
coal on the upper grates. Immediately after cleaning slice 
the upper grates carefully, so as to get a covering of live 
coals for the lower grates. 

The ashpit should be cleaned as often as is necessary to 
keep it from filling up and obstructing the admission of air to 
the lower grates. Never clean the ashpit while the lower 
grates are bare or thinly covered. 

Clean as quickly as possible, so as to avoid cooling the fires. 

When cleaning the boilers see that the circulating pipes, 
and front and rear drums, to which the water grates are con- 
nected, are thoroughly washed out under pressure. Those 
parts which can be examined should be looked into at fre- 
quent intervals, and those which can be cleaned by mechani- 
cal means should have frequent attention. Where accessible, 
the water grates should be washed out by inserting a hose into 
each one. 


» 
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THE PROXIMATE ANALYSIS OF COAL.* 








By S. W. Parr, PrRoressoR oF APPLIED CHEMISTRY. 





Fok the purposes of the engineer, especially in boiler tests 
and relative work, it is necessary to have the data to be ob- 
tained by a proximate analysis of the coal and ashes. This in- 
cludes the detormtontion of moisture, volatile products, fixed 
carbon or coke, and the ash. 

According to the standard methods, the following, in brief, 
is the outline of procedure: For the moisture, the finely 
ground sample is dried for one hour in an air bath at 105° to 
110° C. For the other constituent, a fresh sample is taken, 
about ‘a gram in —: and in a platinum crucible with the 
cover on, heated for three and one-half minutes over a Bunsen 
burner, and followed immediately with the highest tempera- 
ture of the blast lamp for an equal length of time. The loss 
in weight, less the moisture obtained, equals the volatile com- 
bustible matter. The fixed carbon is next burned off by re- 


* From Technograph, published by the Engineering Societies of the 
University of Illinois. 








Vol. LXIX, No. 8.] 


AND RAILROAD JOURNAL. 





375 








moving the crucible cover and heating in the flames of a Bun- 
sen burner with access of air, till all the carbon is burned off. 
The loss of weight equals the carbon ; the residue is ash. 

Owing to the cost of platinum and its rapid deterioration 
under the conditions imposed, as well as the impossibility of 
supplying platinum crucibles for extended class work, it be- 
came necessary to devise some substitute if possible, and make 
such modifications as would produce concordant results which 
conform to those obtainable by the regular method. It was 
thought that satisfactory results would be obtained with the 
ordinary porcelain crucibles, provided a sufficiently high tem- 
perature, corresponding to that obtained with the blast lamp 
and platinum crucible, could be reached. 

To this end the principles of the Hempel furnace, shown in 
fig. 1, were adopted, as follows: a is an ordinary iron stand 
or tripod, and resting upon it is the plate d, about 10 or 11 
American gauge in thickness with a 1}-in. hole in the centre. 
Over this hole is placed a sheet-iron or fire-clay cylinder or 
tube having three bearings at the upper edge upon which may 
rest the porcelain crucible c. Over this is inverted an ordinary 
assayer’s crucible d, of such size and shape inside as shall 
allow of free circulation of the hot gases, and having sections 
cut away at the edge, so as to allow the escape of the gases, 
thus giving the inverted 


crucible three short legs on pe 


which tostand. Over allis See 
placed the sheet-iron pipe e, 


about 18 in. in height and 
about 4 in, in diameter, de- 
pending somewhat on the 
size of thecrucibled. The 
effect of this arrangement, 
as may readily be seen from 
the cut, is to compel the ; 
flame and hot gases from 
the Bunsen lamp to return 
upon themselves, and so 
heat the walls and sur- 
rounding parts as to pre- 
vent radiation away from, 
but rather direct it toward 
crucible c. The effect fur- 
ther of the chimney e is 
to make a draft and secure 
a good circulation, this mak- 
ing it easy with proper 
burner and gas supply to 
raise the crucible and con- 
tents to a heat quite equal 
to that obtained by the use 
of platinum and the blast. 
It should be noted, how- 
ever, that much depends 
upon the character of the 
Bunsen flame. A triple 
burner giving flames that 
would reach to a height 
equal, say, to that of the top 
of the crucible c, proves perhaps the most satisfactory. With 
proper adjustment of such a burner it is easy to secure a 
white heat, and this should be accomplished if the results are 
to be trustworthy. In any event it is well to put the whole 
apparatus near the edge of the desk, so the crucible can be 
viewed from beneath and the flames regulated to suit the case. 
Two necessary variations from the standard method are at 
once obvious : First, the time element ; and, second, the re- 
ducing, rather than oxidizing atmosphere, for that part of the 
Operation which burns off finally the fixed carbon. 

For the first modification it was at first supposed that about 
double the usual time would produce the same distilling effect 
as the customary seven minutes with this platinum crucible, 
but that time gives results somewhat low, unless the parts of 
the furnace are well heated up before the crucible with the 
coal is inserted. Repeated experiments, in which time of heat- 
ing was exactly fifteen minutes, were made and checked by 
parallel determinations in platinum in the ordinary way with 
quite satisfactory results, as indicated below. It should be 
noted especially, however, that the arrangement was such as to 
ore - readily give to the crucible a white or very bright 

d heat. 

The second modification is necessary in burning off the fixed 
carbon. Here the use of the furnace is impossible, because an 
oxidizing atmosphere is essential. The complete Hempel 











COAL ANALYZING APPARATUS. 


‘arrangement of parts provides for the conducting into the 
crucible of a current of superheated air, and it was thought 


— to effect the combustion by this means. A more sat- 


actory way, however, is to remove the outer parts and con- 











duct directly into the crucible a slow current of oxygen from 
a glass tube of 2 or 3 centimetres interna] diameter, or suffi- 
ciently large to avoid a jet of gas, the purpose being to avoid 
carrying away any light particles of ash. 

The gas’ should pass through an ordinary wash bottle, so 
that its flow may be easily watched and regulated. This 
method of burning off the coke proves far more expeditious 
and satisfactory than the customary one of heating the plati- 
num crucible in a current of air. Of course a good flame 
should strike the crucible, keeping it at a good red heat while 
the oxygen is being conducted into it, otherwise the process 
will be a long one. Occasional stirring may expedite matters, 
but care must be taken to avoid loss. Below are given some 
results obtained with comparisons by the standard method. 

The column marked A gives percentages obtained by the 
usual method with platinum crucible and the blast lamp, 
pace B gives the results as obtained by the methods above 

escribed : 


VOLATILE 


FIxED 
MATTER. CARBON. | aan 
CoALs. 
A | B. 4 a ie | B 
-—-——_——_——_-|--}+--+-— 

WE Qos nce ce cnta | 42.06 4288 | 4460 | 43.72 | 1384 | 13.40 
Odin FAMED. 206. ce seus | 45.38 | 44.42 | 4231 | 48.20 | 12.31 | 12.28 
Moweaqua lump.......| 44.17 | 44.41 | 42.01 | 41.62 | 13.74 | 13.97 
Niantic nut.... ....... | $8.66 | 38.62 | 40.55 | 40.18 ; 20.79 | 21.20 
GE BGs cecieds Seas | 15. Wee fh <vas ees ed aad 
Du Quoin ash.... ..... L77 7.06 
Moweaqua ash .. ..... 8.36 8.29 
eS! RRR ee | 14.69 15.01 
Niantic ash............ 8.67 7.85 





THE FUSE FOR THE PNEUMATIC DYNAMITE 
GUNS. 





In previous issues of this paper} we have given descrip- 
tions of the pneumatic dynamite guns that have been erected 
at Sandy Hook, N. J., by the Pneumatic Torpedo and Construc- 
tion Company for the United States Government, and the tests 
to which they have been subjected by the Ordnance Board. 
The wonderful accuracy that was obtained in the tests was a 
matter of surprise to all who had not carefully followed the 
development of the guns, and the fact that out of all the shots 
that were fired there was only one where the charge was not 
exploded, showed that the fuse was one to be most implicitly 
relied upon. The fuse and the firing-valve of the gun are the 
two details about which all of the interest in the mechanism 
centres. Our readers will recollect the intricacy in the con- 
struction of the valve, whereby the admission of the air is so 
nicely regulated that the impulse given to the projectile is 
adjusted to an absolute accuracy of range, and how, while 
the parts act in a prearranged succession, the time interval 
between the pulling of the firing-lever and the discharge is so 
short as to be practically inappreciable. 

The same care that developed the valve is shown in the de- 
sign of the fuse that is placed in the dynamite projectile. As 
in the mechanism of the gun, there were a number of prob- 
lems to be solved in this connection also. In the first place, 
the fuse had to be of such a character that the projectile 
would be perfectly safe to handle after the fuse had been 
placed in position, and this means that it must be impossible 
for it to explode the charge. Again, there must not be the 
slightest danger of the fuse exploding the charge while it is 
in the gun, else the danger would be far greater to the gun- 
ners than to the enemy against whom operations were being 
conducted. Then, when it comes to the matter of actual ex- 
plosion, the fuse must be in a condition to fire the charge 
almost immediately after it has left the gun, and must act 
upon impact, whether this takes place head-on against an un- 
yielding body, such as the armored sides of a ship, or with a 
glancing blow, such as it.might make against the face of a 
turret or the sloping curve of an armored deck or in a plunge 
into a yielding medium like the water. All of these condi- 
tions are fulfilled by the fuse under consideration, it being 
absolutely safe to handle, and exploding instantly upon im- 
pact against a rigid body and after a time interval when it 
strikes the water, 


* Taken from the furnace of a boiler that was being tested. 
+ See AMERICAN ENGINEER AND RaiLRoap JouRNAL for September, 
1894, and April, 1895. 
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_ The fuse”is of the type known as the trigger fuse, and is 
inserted at the point of the projectile. The body of the fuse 
has a length of 114 in. from the end of the detonator to the 
top of the handle, and a diameter of 3g in. There is a narrow 
flange at the frout end that is screwed up against the projec- 
tile, thus forming a bearing to hold the fuse in place. The 
handle @ that is shown at the front end is screwed into the 
fuse, and serves as a cover, as well as affording a means of 
getting hold of the fuse for insertion and removal. At the 
rear end there is a brass case, B, 12¢ in. long and 8 in. in diam- 
eter, that is screwed into the inner end of the fuse and con- 
tains 2% lbs. of dry gun-cotton for the priming charge. 

The detonator consists of the small copper cylinder 0, 1} in. 
long, $ in. in diameter, and containing 37 grains of fulminate 
of -pxareon! It is held by being screwed into a brass washer, 
and extends into the dry gun-cotton charge. The washer D, 
holding this detonator, is clamped by a brass gland, Z, be- 
tween a vulcanite disk and a ring of the same material, in 
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SECTION SHOWING AFTER [FIRING 


SHEARING & LOCKING PINS 


order to deaden any vibration. Fire is communicated to the 
fulminate through the small hole shown at the front end, and 
which is normally covered with a thin piece of shellaced 
paper. 
An important réle in the action of the fuse is played by the 
head of the projectile itself. It is made of cast bronze and 
tin. thick. On the inside of the head there is a bronze cast- 
ing, F, called the hammer-sleeve, which is secured to the head 
by a screw-thread. This hammer-head contains the fuse and 
carries eight radial hammers G, which stand at an angle of 
60° with the axis of the projectile, and are pressed against the 
interior surface of the head by spiral springs, as shown in the 
engraving. 

he head is made thin, so that it will crush in or collapse 
when the projectile strikes a solid object. The end of the 
hammer-sleeve ¥, which extends into the point of the projec- 
tile, is also made quite thin so that it will collapse under any 
blow that crushes the head. Finally, at the rear end of the 
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SECTION SHOWING LOCKING BALLS 





fuse a copper protecting case is screwed into the hammer- 
sleeve, and thus protects the = gun-cotton primer. 

A better understanding of the action and construction of 
the fuse mechanism will be obtained by describing the appara- 
tus and then showing its method of action. The explosion of 
the projectile when it strikes the water is accomplished by 
means of two spring-actuated hammers H, which strike caps 
and start time trains burning. The two spiral springs J J are 

laced in two circular cavities in the centre of the fuse. They 

ave a force of 90 lbs. and press against circular piston-guides 
J J, that in turn press against the heels of the two hammers H. 
The hammers turn about a common pivot, like the blades of a 
pair of shears. When these hammers are thrown out they 
strike against two caps that are located on opposite sides in 
the interior of the fuse, and are indicated by K. Holes Z are 
drilled from the nipples in which these are located, and are 
filled with a slow-burning powder composition. The powder 
composition is pressed into a brass tube having a length to 
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AFTER FIRING . 
SECTION SHOWING RADIAL HAMMERS 


TRIGGER FUSE FOR USE WITH PNEUMATIC DYNAMITE GUNS. 


give the desired delay, and this tube fits tightly into the chan- 
nels, which are 4; in. diameter holes Z drilled in the body of 
the fuse parallel with its axis. From the time train fire is 
communicated to the detonator by a flash charge of flocculent 
dry cotton and of quick-burning rifle powder, these fill the 
two chambers M and WN respectively between the detonator 
and the ends of the time trains. 

Normally the two hammers are held from striking the caps 
by their ends entering a cavity in the face of a circular trun- 
cated metal piece, O, termed the trigger. This rests against 
& narrow circular seat, and is held in place by a conical spiral 
spring. P. Until the fuse is fired from the gun the trigger is 
positively locked in place by four steel balls. When these 
balls are removed the trigger is free to move forward and 
trip the bammers, when the projectile is retarded enough to 
cause the inertia of the trigger to overcome the force of the 
conical spring holding it in place ; as, for example, when the 
projectile enters the water. By making this spring strong or 
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weak the sensitiveness of the fuse can be adjusted within de- 
sired limits. The energy required to fire the pi is stored up 


in the two compressed — If, and the trigger has only 
to release this vy. & n many earlier forms of fuses the 
blow of the ball or plunger, similar to this trigger, was used 
to tire the caps, and with heavy projectiles wad a necessarily 
light ball a very considerable retardation of the projectile was 
required to fire the cap, and this could not be obtained in the 
case of projectiles striking the water at a low velocity. This, 
then, is considered to be the most novel feature of the fuse. 
Because it can be made so extremely sensitive it does not 
necessarily follow that it need be so, for by simply making the 
trigger spring very stiff it becomes very insensitive. Further- 
more, it does not follow that because the fuse is sensitive it is 
dangerous to handle. Under all conditions of handling the 
trigger is positively locked, making it perfectly safe. An- 
other feature of this hammer and trigger arrangement is the 
fact that it will operate no matter how the projectile strikes, 
even though it strikes on its side. This is due to the fact 
that the centre of gravity of the trigger is far in advance of 
its seat, and that the chamber in which it is contained is large 
enough to permit of a sufficient side movement to trip the 
hammers, 

Should the projectile strike point blank against a solid ob- 
ject, the head will collapse and in turn outages the fuse at 
this weak section, firing. the cap Q, which communicates 
directly by a flash channel with the fulminate detonator, thus 
causing instantaneous explosion. The time trains would be 
ignited at the same time, but the projectile would explode 
before they could burn out. 

To provide for an explosion in the case of the projectile 
striking a glancing blow, there are eight firing-pins covering 
caps and in line with the eight hammers G held in the hammer- 
sleeve. Flash channels lead from each of these caps directly 
to the fulminate detonator. When the projectile strikes a 
glancing blow, a hammer will be driven against the firing- 
pins, either by the crushing of the head or by rebounding 
from the interior of the head, causing instantaneous explo- 
sion. The springs under the hammers are made sufficiently 
stiff to prevent the hammers from striking the firing-pins and 
causing an instantaneous explosion when the projectile strikes 
the water. 

It will be readily seen from the foregoing that the fuse is in 
a condition to explode’ upon suitable provocation after the 
projectile has been fired, and it. now remains to show how it 
is rendered perfectly sufe to handle before firing. This is 
accomplished as follows: A sleeve, R, fits the outside of the 
fuse body and has a limited motion parallel with its axis. To 
prevent its revolving around the fuse, the point of a screw 
guides it by running in a slot. There are eight holes in this 
sleeve corresponding with the eight-side hammers G, and 
four holes corresponding with the four balls U that lock the 
trigger. Within this sleeve there is a shorter sleeve, S, and a 
stiff spiral spring, V, between the shoulders of the two tend- 
Ing to separate them. Before the projectile containing the 
fuse is discharged from the gun, the two sleeves are secured 
together by double pins with a joint in each. The sleeves are 
fastened to the body of the fuse by two small shearing screws. 
Before firing the long sleeve is in a position to cover the eight 
firing-pins, making it impossible for the side hammers to strike 
them, and in position to hold the four balls in place that lock 
the trigger. When the projectile is accelerated along the 
bore, both sleeves, after breaking the two shearing screws, 
move rearward against a babbitted seat. This rearward motion 
is about # in., and it causes the two jointed pins that have 
secured the sleeves together to be pushed outward by sliding 
up an inclined, surface, until the joint in the pins coincides 
with the joint between the two sleeves, thus releasing all con- 
nection between them. So long as the projectile is being 
accelerated in the bore the sleeves remain in their rear position, 
but when the acceleration ceases, as the projectile leaves the 
muzzle, the outer sleeve is moved Serwaed by the force of the 
spiral spring acting against the shoulder within it. Its mo- 
tion is somewhat retarded by an air dash-pot into which its 
front end enters. It finally comes to rest in its forward posi- 
tion when the projectile has gotten well away from the gun. 
In this position the eight firing-pins are uncovered to the side 
hammers, and the four balls that- lock the trigger are free to 
diop or be thrown out by the centrifugal force of the revolv- 
in YR ser oe thus unlocking the trigger. 

in urder to give additional safety in handling the fuse before 
it is inserted in the projectile, a screw, W, with a large milled 
head is put through both protecting sleeves into the body of 
the fuse, and two long pins X X, also having milled heads, 
are put through the fuse in a position to hold the hammers 
from striking the caps when the trigger is removed. The 
heads of this screw and the two long pins are so large that 











they must be removed before it is —- to enter the fuse 
into the projectile, thus making it impossible to leave them 
in the fuse by mistake. 
. The fuses are packed in hermetically sealed tin cases, and 
six placed in a wooden box lined with felt. A box of tools is 
also provided for charging, testing, and assembling the fuses. 
The mechanism of this fuse, like that of the valve of the 
un, was worked out by Captain Rapieff, who is the Chief 
pgineer of the Company, and the whole apparatus is a fine 
example of ingenuity and effectiveness. 
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WATER-TUBE BOILERS. 








M. J. A. NorMAND, the well-known French engineer, re- 
cently read a paper on this subject before the Institution of 
Naval Architects, from which we make a few abstracts. He 
opened his paper with the frank acknowledgment that water- 
tube boilers are inferior to the ordinary marine type, in that 
any damage to any one tube necessitates drawing the fire and 
emptying the boiler, but claimed for them an immense advan- 
tage on account of their lightness and their capability of sup- 
porting an intense firing. This latter is limited by the forma- 
tion of steam chambers or stationary steam, whereby the 
metal is apt to become overheated and rapidly corroded by 
the oxygen in the gases on the outside and the steam on the 
inside. Such conditions may, however, be avoided by havin 
the direction of the tubes, especially at the lower end, as verti- 
cal as possible ; by an active circulation ; by having the pro- 
portion of length to diameter not too great, and by having the 
return section of the outside down-take of ample proportions. 

In order to prove these propositions, a reference was made to 
the Du Temple boiler, shown in fig. 1. The oldest form of 
large boilers is shown at A, and the later at B, for the sake of 
clearness only one tube being shown in each. The heating 
surface of the two designs was kept the same by increasing 
the number of tubes in B. 

Regarding the necessity of having the tubes in as nearly a 
vertical position as possible, it will be seen that an intense 
heat applied to the parts m m will produce steam which may 
take one of two courses : It may rise to the upper reservoir or 
go down to the lower one, or it may divide and go in both 
directions. In the first case, although the rise in the upper 
portions will produce a very energetic circulation, the resist- 
ance to an upward motion is very great, while in the second 
the resistance is small, as the pressure in the lower reservoir is 
always less than in the upper. When firing is slow the circu- 
lation may be in the right direction, but when the fires are 
forced or the vessel heels the contrary may be the case ; for 
this reason the arrangement in B, where the angle with the 
horizontal is much greater, gives better results. 

That the circulation should -be very active is supported by 
laboratory experiments, by which it is shown that the coefti- 
cient of the transmission of heat varies from one to five, accord- 
“—= the motion of the water is né/ or very great. 

he section of the down-take should be large, because when 
the boiler is at work the pressure in the inferior reservoir is 
always less than in the upper. Should it be otherwise, the 
water would not flow by the return tubes. It is most probable 
that the steam generated in the heating tubes produces the 
circulation of water by impulse only. This force of impulse 
is so great, that when the tube is vertical, the ascending motion 
of the fluid may be estimated by applying the theory of com- 
municating vessels, according to the difference between the 
mean density of the heterogeneous fluid in the heating tube 
and that of the water in the return tubes, due allowance being 
made, of course, for friction. 

In this one thing is indisputable, and that is that the rise of 
water and steam in the heating tubes produces a difference of 
pressure between the upper and the lower reservoirs, and this 
difference reduces the intensity of the circulation. Accord- 
ingly it is of the utmost importance to lessen this difference 
by giving to the return tubes the greatest possible section. 

The second cause which limits the intensity of the firing is 
the strains due to the expansion of the heating tubes, for the 
prevention of which there are several methods ; but it is most 
important that there should be no joints or riveting in the 
actual vicinity of the furnace. 

I have alluded already to laboratory experiments, according 
to which the coefficient of the transmission of heat varies from 
one to five, according as the water to be heated is quite sta- 
tionary or in rapid motion. This is easily accounted for by 
this fact, that water is a very bad conductor of heat, and can 
be heated only by putting all the particles successively in con- 
tact with the heating surface. Although the actual condi- 


tions of a boiler are very different from those of the experi- 
ments, especially as regards the temperature of the heating 
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fluid, it is not less true that active circulation in boilers is 


most favorable to vaporization. This explains how the ad- 
vantage to be derived from the use of feed heaters is always 
superior to that which results from the economy in the units 
of heat saved. This is especially to be noticed with Mr. Kir- 
kaldy’s feed heater. In this apparatus steam taken from the 
boiler heats the feed before its introduction into the boiler. 
The result is evidently to equalize, in @ great measure, the 
temperature of the water and steam contained in the boiler 
with no apparent, though with an undeniable economy. The 
phenomenon may be explained as follows: When the water 
enters the heating tubes it travels without boiling through a 
certain length of those tubes ; the lower its temperature is 
below that of the steam, the longer this distance ; and, since 
the circulation is caused by the development of bubbles in the 
tubes, the intensity of the circulation is reduced as this differ- 
ence of temperature increases. 

For the last two years I have obtained the same result in the 
most simple manner by introducing the feed in the steam 
space under the form of spray, as far as possible frum that 
part where the steam is taken for the engines. The feed 
being already heated by steam having: done work in the high- 
pressure and medium-pressure cylinders, there is scarcely any 
difference of temperature between the water and the steam in 
the boiler. As soon as the water enters the heating tubes 


A 








Fig. 1. 

bubbles of steam are produced, and the circulation is increased 
to such a rate that the temperature of the tube is not higher 
than with cold feed. This mode of introducing the feed, 
which has the further advantage of depositing the calcareous 
salts in the form of powder, when using sea water, requires 
some very simple but particular arrangements in order to 
avoid shocks in the feed-pipes. 

The temperature of the products of combustion would be 
enormous and greatly superior to that at which the dissocia- 
tion of carbonic acid and steam takes place, if it could be 
completed in the fire-box. Starting from this undeniable fact, 
some engineers think that the heat should be progressivel 
subtracted by cool surfaces during the combustion of the coal. 
This is certainly not the case. No cooling should take place 
during the combustion of petroleum, which cannot give its 
total heat unless it takes place in a white-hot refractory re- 
ceiver, where it is impossible to avoid dissociation. The use 
of the brick arch in locomotive fire-boxes has proved equally 
advantageous for the complete combustion of coal, especially 
coal rich in hydrocarbons. For the same reasons it is most 
important to have high and large fire-boxes, where the hot 
gases are well mixed, and remain as long as possible before 
entering the cluster of tubes. 

With a given capacity of boiler, the section of passage may 
be very great and the os oe of travel very small, or the sec- 
tion may be very small and the travel very long, with all inter. 














mediate proportions between these extreme limits. In the 
first case the draft is good, but the heating surface is very sel- 
dom thoroughly utilized. In the second case a air press- 
ure is. necessary, but the economic duty is better, because the 
hot gases are obliged to heat the whole of the heating surface, 
and use the transmission of heat increases with the agita- 
tion of the gases, as it does in the case of water. This was 
proved a great many Say ago by some most important trials 
made in France by Mr. Geffroy, of the Northern Railway of 
France, on a locomotive boiler. The evaporation was meas- 
ured, first with all tubes open, and second with half the tubes 
only. In the last case, notwithstanding the enormous reduc- 
tion of heating surface, the evaporation per pound of coal re- 
mained the same, with this difference only, that a greater air- 
pressure was necessary. The conclusion to be derived is that 
the section for the passages of the hot gases should be reduced, 
and their travel lengthened as much as is consistent with the 
draft available. The rules given above are certainly not the 
only ones necessary for making a good water-tube boiler, in- 
tended to resist intense firing, but they are certainly the 
most important. In order to avoid all misunderstanding, I 
will show how they have been applied in Normand’s boiler. 
My intention is not to make known an apparatus that has 
already been many times tried in France and abroad, but I 
have chosen it because I believe it embodies more completely 
than any other the above principles. 

In general appearance (see fig. 2) the boiler is the same as 
that used in 1893, but the arrangement of the clusters is new, 
and has been applied on the three torpedo-boats lately deliv- 
ered. This arrangement gives a higher economic duty than 
the former one. 














Fig. 2. 

The particulars of the boiler are : 
CUE Ns Sis Suck adieeia vc ckea Wen eae eee fe 
MUNIN 85 os o.ics. . Shab analeded bewamred Aves 1,840 eq ft. 
PE EOD os iia cr Na sab domes ink. -- <Shnlewade ane Gh 1.284 
External diameter of tubes............. cccccceecseceee: 1,3; ip. 
Internal ” Wirt Ogee ‘sep sebknlmadten agree lin. bare. 
PYOBPUTC . 505 6.080 ceeseene ee ae ids Sacve cues 299 lbs. per sq. in. 
Weight with all valves, bricks, fittings, etc., without 

MNS kn nea ssre-ce sess, cuvnensbacds esac ducenke peas 10 tons, 9 cwt. 
OUEE WERERT Wn WENO. ons ies kS ks codes i avac dese 13 tons, 2 cwt. 


In No. 185 (single screw) the power of the engine was meas- 
—— ag found to be, at the official full-speed trial, 1,680 


SE ID og oO pte neh ons’, ad Cal chiwus camp acasebeeness ened 314 in. 

Consumption of coal per hour... .........cesecccses secccccees 2,600 Ibs. 

Pp veeiee oe: | nk 7” Re oe 67 Ibs. 

Sask eee OS ee 1.56 Ibs. 

Indicated H.P. per sq. ft. of fire grate.... ........ cccececcceeees 43 lbs. 

= Bee eee, ee ee Ls 56s is sik coeseern 0.91 Ibs. 
Moan temperature of Teed io. 5o 55 ica bec cdc eed ccsacceces 241° Fahr. 
3: sg “© -gpnbew in TUMMEl s555 5005s eécedess Secs vasasy 708° Fahr. 


The fire bars were too close ; more air will be admitted in 
future. At 14 knots the consumption of coal is under 1 lb. 
per I.H.P. per hour. 

As indicated by arrows, the hot gases enter, on both sides 
of the boiler, the cluster of tubes L at the front end only, and 
through the whole height. They afterward travel horizon- 
tally to the other end where the funnel is situated. An in- 
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verted bridge, pierced with small holes, forces the gases 
to heat the lower part of the tubes before entering the 
funnel. Otherwise the upper part only would be heated. 
The general direction of the tubes, especially in the more 
heated part, is such that bubbles of steam will rise easily, 
and that none of the steam produced can return to the lower 
reservoirs. The height of the fire-box is very great, and the 
greater part of the flames and hot gases remain a long time in 
it, being obliged to come to the front before entering the 
cluster of tutes. The motion thus imparted to the flames is 
favorable to.complete combustion. The ratio of length to in- 
side diameter in the longer tubes is 68, whereas in the former 
type A, of Du Temple buviler, it was 160 and 320 in type B. 
The curves of the tubes are sufficient to prevent any undue 
strains from expansion. The diameter of the three return 
tubes is such that the difference of pressure between the upper 
and lower reservoirs must be very small. In boilers now 
building at my works, the return tube at the funnel end has 
been dispensed with. The section of passage of the hot gases 
is not so large that on | part of the heating surface could be 
left out. Their length of travel is great, and their motion 
being perpendicular to the axis of the tubes, is favorable to 
their agitation, and consequently to the transmission of heat. 
On the other hand, it requires a higher air pressure. Should 
a better draft be found necessary, the width of the clusters of 
tubes might be increased. 

The upper end of the tubes is under water, and the shape of 
the tubes is such that the formation of ‘‘ steam chambers’’ is 
impossible. Water circulation begins as soon as the fire is 
lighted. It becomes intense at full power. When the vessel 
is laid up, the boiler may be completely filled with pure water 
saturated with lime. o air can remain in the tubes. This 
is of great importance as regards durability. It is indeed 
difficult to see why the firing could not be increased from 
what it was in the trial above mentioned if the tubes only are 
taken into account. From my own experience, it is the dura- 
oo of the fire bars and bricks which limits the intensity of 

1e fire. 

Objections have been made about the necessity of removing 
several tubes should one middle tube be damaged. The 
quality of mild steel tubes is such that they may be taken out 
and replaced without the least difficulty. No better proof 
can be given of the feasibility of this plan than the following : 
The three boilers of Nos. 183, 184, and 185 were finished, 
when it was decided to alter the arrangement of the clusters, 
according to the new design. With very simple tools, hun- 
dreds of tubes were removed and replaced after having had 
their shape altered, without any of them being damaged. 

Most of the principles laid down in this paper may appear 
to be so simple as to render their statement useless. It is not 
so, if we consider how very few of the different types of 
water-tube boilers are designed in accordance with all of 
them. However, my object is not to criticise any of these 
types, when not intended for intense firing, although the best 
boilers for intense firing are also generally the best for slow 
work. Many water-tube boilers are now making steam with 
tubes nearly horizontal, very low fire-boxes, great section of 
passage, and short length of travel. Each can boast of par- 
ticular advantages which cannot be disputed. But the condi- 
tions imposed for boilers become more and more severe. In 
order to save weights, the combustion of fuel per square foot 
of grate increases every day ; 20 lbs. is no longer sufficient, 
twice, perhaps three times as much will soon be expected for 
the most powerful engines. A good design will give the 
owner, the engineer, or the navy that adopts it a great advan- 
tage. It is worth while to examine how it will be possible to 
meet impending exigencies. 


> 
> 


PERSONALS. 








_ Mr. R. R. Hammonp has been appointed Division Super- 
intendent of the Kansas City, Fort Scott & Memphis Railroad, 
and will have charge of the division extending from Spring- 
field to Mile Post 481 and also the Current River Railroad. 


Mr. T. A. MILLER has been appointed Assistant Superin- 
tendent of the Greenfield & Northern Railroad, which has re- 
cently been acquired by the Kansas City, Fort Scott & Mem- 
phis Railroad,-and has been made a division of that road. 


Mr. W. W. Faaan has withdrawn from the service of the 
Kansas ney Fort Scott & Memphis Railroad, and the office 
of General Superintendent has been aiscontinued. 


Mr. J. H. Emmert has been appointed Superintendent of 
the Kansas City, Fort Scott & Memphis Railroad, and as such 
will have charge of all transportation, also of the repairs and 








maintenance of buildings, and the repairs and maintenance of 
road, track, and bridges under the general direction of the 


Chief Engineer, His office will be in Kansas City, and his 
authority will extend over the Kansas City, Clinton & Spring- 
field Railway, the Current River [tailroad, and the Greenfield 
& Northern Railroad. 


» 
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OBITUARIES. 








Alban Nelson Towne. 


ALBAN NELSON Townkg, Second Vice-President and General 
Manager of the Southern Pacific Company, died suddenly in 
San Francisco recently. Mr. Towne was born in Charlton, 
Mass., on May 26, 1829, and entered railway service in 1855 
as a brakeman on the Chicago, Burlington & Quine Rail- 
road. He was advanced rapidly, and in 1867 was General 
Superintendent of the Chicago & Great Eastern Railway. He 
was subsequently ae Assistant General Superintendent 
of the Chicago, Burlington & Quincy, but left that road in 
September, 1869, to become General Superintendent of the 
Central Pacific Railroad. He has since remained in the em- 
ploy of the Huntington roads, and was elected to the position 
he filled at the time of his death on April 9, 1890. He married 
on September 25, 1850, Miss Caroline Amelia Mansfield, of 
Webster, Mass. 





Henry Lefferts Brevoort. 


HENRY LEFFERTS BREVOORT, a member of the old Brooklyn 
family of that name, died at bis summer residence at Rock- 
away Beach on July 5, in his forty sixth year. He was the 
only son of J. Carson Brevoort and Elizabeth Dorothy Lef- 
ferts. The Brevoorts were descendants from an old Dutch 
family who settled on Long Island many years ago. They 
owned a farm there, which in late yedrs has become part of 
the city of Brooklyn. 

Mr. Brevoort was a man who inherited wealth, but to whom 
a life of idleness had no attraction. He early developed a 
fondness for mechanics, and before he was twenty-one years 
old he attended the Stevens Institute in Hoboken, and after- 
ward formed a copartnership, and for a few years was en- 
gaged in machine business. He was of an inventive turn of 
mind, and brought out several new devices. Later he devoted 
himself to mechanical engineering, and was associated with 
Richard Buel, whose mysterious disappearance a few years 
ago was the cause of so much grief to his friends and rela- 
tives, and of whose fate no information was ever obtained. 
Later Mr. Brevoort became associated with his cousin, the late 
Henry Brevoort Renwick, a noted patent lawyer and expert. 
This relation led Mr. Brevoort to adopt the profession of a 
patent expert, in which he afterward acquired great distinc- 
tion. Within the last twenty years few patent cases of im- 
portance were tried without his being retained by one party 
or the other. He was a prominent expert witness in such 
cases as the electric patent for telephony, phonographs, tele- 
graphs, lamps, air-brake, and railroad machinery. 

He was a member of the Union League Club of Brooklyn, 
a director in the Brevoort Savings Bank, and a member of a 
number of scientific societies. 

Besides his professional acquirements he was a charming 
friend and companion, with a most attractive and genial char- 
acter and manner, which made for him many friends, to whom 
his death is a sad loss, and a cause of sincere sorrow. 

In 1883 he married Miss Gertrude Lefferts, a daughter of 
John Lefferts of Flatbush. She survives him. He also 
leaves three sons, John, Carson, and Henry. Mr. Brevoort 
was a member of the Church of the Pilgrims, and the Rev. 
Dr. R. 8. Storrs officiated at his funeral. 








Manufactures. 





THE IDEAL RESAW. 





Wits the destruction of our forests and the increased cost 
of timber in general, the item of waste, which was formerly 
entirely overlooked, has attracted a good deal of attention. 

The workers in wood are now using machinery of improved 
patterns in all branches in order to manufacture as economi- 
cally as possible, and one of the greatest economizers in wood- 
working is the band resaw. These have now become so per- 
fect, that saws as thin as 26 gauge, or eighteen one thousandths 
of an inch in thickness, are actually used in sawing some classes 
of material, such as veneer, picture backing, and other thin 
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material, where the saw kerf would ordinarily constitute a 
~_ percentage of the timber worked. 
. B. Mershon & Company, of Saginaw, East Side, Mich., 


——— 

















THE IDEAL RESAW. 


owning one of the most extensive woodworking plants in the 
country, realized the necessity of a perfect resaw and designed 
the E. C. Mershon band resaws, one of which, the Ideal, is illus- 








trated. Knowing what would be required of such a machine, 
they have provided all adjustments and attachments which 
are necessary, and in designing this resaw it has been with a 
view to using the thinnest saw possible. The saw blade on a 
machine of this description is the same as a main-spring of a 
watch, and the proportion of all the working parts has to be 
considered with reference to it. 

In connection with the upper wheel all extra metal must be 
dispensed with, and the most sensitive cushions and springs 
provided for giving the right tension. The Ideal Resaw is so 
skilfully made that it is possible to manufacture from 1-in. 
timber four pieces which, after resawing, would measure in 
the aggregate $ in. This, as will be seen, leaves only @ in. 
for three saw kerfs and planing eight times. 

That these resaws represent wonderful advance in this line 
of work is evidenced by the fact that while they have only 
been on the market three years 100 of them are now in actual 
service. They are recognized as standard, not only in this 
country, but abroad. 


- 
> 





NEW LARGE SIX.ROLL DOUBLE-CYLINDER 
. PLANING AND MATCHING MACHINE. 





THE machine shown in the accompanying illustration is the 
largest and heaviest planing and matching machine made by 
J. A. Fay & Co., Cincinnati, O., with special reference to dura- 
bility, convenience, rapidity and the general requirements nec- 
essary to economy of labor and the superior quality of its pro- 
ductions. The machine is made in three sizes, to plane two 
sides up to 24 in., 28 in. and 30 in. wide and 10 in. thick, and 
match or joint material up to 18 in., 22 in. and 24 in, wide re- 
spectively. 

The framing is massive and perfectly fitted and bolted to- 
gether to secure the requisite solidity. The journals, shafts, 
gears, screws and bolts are made to standard sizes, and, with 
a system of interchangeable parts, enables duplicate parts to 
be supplied on short notice. 


The cylinders are made from ‘forged steel and are slotted on 
all four sides. The journals are 2,, in. in diameter and are 
lead ground. The bearings are exceptionally long, and after 
being lined with the best material procurable, are scraped to a 
perfect. fit. The upper cylinder has its bearings yoked to- 
gether from above and planed to fit cored uprights cast toa 
sulid bed plate and bedded in a groove which always retains 
them in line. These yoked bearings carry the pressure bar 
over the lower cylinder, which, while also having an indepen- 
dent adjustment, rises and falls with them. This pressure 
bar, after being set to suit the cut of the lower cylinder, re- 
quires no other adjustment for any variation in the thickness 
of the cut—an important item in a machine provided with a 
power-raising attachment. The lower cylinder runs in a 


se 


SIX-ROLLER DOUBLE-CYLINDER PLANING AND MATCHING MACHINE. 
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heavy frame, adjustable to suit the cut, and has pressure bars 
on each side of it. 

The power-raising attachment is so arranged that the upper 
cylinder and feed rolls can be raised or lowered together, or 
that they may be instantly thrown out of gear and any desired 
adjustment made by hand. When the upright lever shown is 
thrown forward it unlocks the upper cylinder and tightens the 
belt operating the raising attachment, and another lever on the 
end girt, convenient to the operator, throws the friction in and 
out and raises or lowers the cylinder and rolls as the lever is 
thrown one way or the other. A gauge is placed on top of the 
side frame in a position to be easily read by the operator. 
Suitable stops are provided to prevent accidents arising from 
the cylinder and rolls travelling beyond a safe point. 
bearings are placed under the upper cylinder screws, render- 
ing them easy of adjustment by hand when desired. 

The matching works are of the most substantial character. 
The arbors, of steel, 2,4, in. in diameter and 14§ in. where the 
heads are applied, have each three bearings, one of which is 
placed at the top of the spindle, which can readily be removed 
for changing the heads by simply removing one bolt. 

The weighted matcher clip with steel chip breaking lip—in- 
valuable for working cross-grained or knotty lumber and pro- 
ducing rapid and accurate work—is hinged to the matcher 
hanger and a uniform pressure maintained by means of the 
weight. Regular matcher heads of gun metal with steel 
screws and patent solid milled matcher cutters or shimer 
matcher heads are furnished with the machine, as may be or- 
dered. 


To prevent shavings produced by the side cutter from being | 


scattered over the machine, to the annoyance of the operator, 
shaving hoods are fitted to each hanger about the cutter heads, 
to direct all shavings away from the machine. These hoods 
are convenient in attaching exhaust pipes for the removal of 
the shavings by means of an exhaust fan. Pressure dogs are 
placed after the cut of the matchér heads to hold the material 
firmly while beiag matched. It is important to notice that the 
matching works are placed after the lower cylinder, the mate- 
rial thus being brought to an even thickness before being oper- 
ated on by the side cutters. 

The feed worms consist of six rolls 7 in. in diameter, and 
with large journals, one pair, placed after the matcher works, 
keeping the board in a straight line and feeding it entirely 
away from the machine. The feed rolls, mounted on planed 
upright stands, are fitted with socket joints and connected at 
each end by heavy expansion gearing with double or outside 
links, and are heavily weighted. The weighted levers are in- 
side the machine and move with perfect freedom. The feed 
of the machine is very powerful, the rolls being large, and the 
belting, gearing and weighting being so proportioned as to 
allow no slipping. The front platen has two rollers in it to 
relieve the heavy timbers of friction, and this platen is ar- 
ranged to admit of using the regular arm for holding the 
material against the guide, or a wooden lever as preferred. 

Ordinarily two rates of feed are furnished with the machine, 
41 ft. and 56 ft. per minute respectively ; but other speeds are 
provided if desired. . 

Each machine weighs 15,000 lbs., and there is a shop num- 
ber attached to it and a number on each casting to identify 
them, which should be mentioned in ordering supplies. The 
countershaft has tight and loose pulleys 16 in, X 10 in., and 
should make 1000 revolutions per minute. 
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RUBBER HOSE. 





[x heating cars by steam and in the operation of air brakes, 
flexible hose is required to conduct the steam or compressed 
air from the engine to the train and from one car to the other. 
Experience very soon taught those who had charge of the 
heating apparatus and air brakes of railroad trains that the 
rubber hose which was used for that purpose deteriorated more 
or less rapidly from use. They also learned that there was 
very much difference in the durability of various kinds of hose, 
and that its lasting properties depended very much on the 
qualities of the materials of which it is made. 

Hose for conducting steam and compressed air consists of 
Several layers of heavy cotton canvas—usually four or five, as 
shown by the section herewith given—to give it the requisite 
strength. This canvas is covered inside and outside, and also 
between its layers, with a coating of vulcanized india-rubber 
lo make it air or steam-tight. Both the canvas and the rubber 
must of course be flexible. The strength of the hese to resist 
internal pressure is dependent almost entirely upon that of the 
Canvas used. If this has not the requisite strength, the hose 
Its steam tightness—to coin a phrase—is 


is liable to burst. 


Ball | 








dependent upon the coatings of rubber—chiefly upon that on 
the inside, This, too, must of course have great flexibility. 
While pure india-rubber, in its natural state, is very flexible, 
it has little power to resist heat, and very soon becomes soft- 
ened when expossed to comparatively low temperatures. To 
give it heat-resisting properties it is vulcanized, as it is called 
— that is, it is mixed with mineral substances, chiefly sulphur. 
These alone have no flexibility, and are liable to crack and dis- 
integrate when exposed to heat and constant flexure. In order 
that such hose may be durable, then, three things are requi- 
site : (1) the canvas of which it is made must be strong enough ; 
(2) there must be enough pure rubber in the internal and ex- 
ternal lining to give it flexibility ; (3) the rabber must be prop- 
erly vulcanized to resist heat. 

The most expensive material used in making hose is the 
pure rubber ; the next is the canvas. There is, therefore, a 
constant temptation to manufacturers—under the stress of com- 
petition—to use as small a quantity of pure rubber as possible, 
and next to use a cheap or inferior quality of canvas. It may 
be said that the minerals which are compounded with the pure 
rubber have alone little capacity to resist heat and flexure com- 
bined. When subjected to both, they are speedily disinte- 
grated. There is a proportion in which pure rubber and min- 
eral substances may be combined which will give the maxi- 
mum capacity to resist heat and flexure. As minerals are 
cheap and rubber is dear, the reader can judge which the 
manufacturer is most likely to add inexcess. Under the stress 
of competition he is likely to add more and more mineral sub- 
stances, or a cheap quality of rubber, to reduce cost, and rapid 
deterioration of the hose made of such materials follows. 

Of course a great deal of skill and experience is required in 
the manufacture and compounding of the materials used in 
making rubber hose, but back of these a certain amount of in- 
tegrity.of purpose is of the utmost importance. 





SECTION OF HOSE MADE BY THE PEERLESS RUBBER MANU- 
° FACTURING CO. 


The practice of winding rubber hose with wire to protect it 
from abrasion and to fortify its strength is condemned by some 
manufacturers, The canvas alone, if of the right quality, 
should be sufficiently strong to resist any saleeuel ouianate to 
which the hose is subjected. When hose is exposed to the 
heat of steam the material of which it is made is softened and 
also expands. If it is wound with wire the hose cannot ex- 
pand outwardly, and its movement must therefore be inward. 
The result is that the inside diameter of the hose is contracted. 

The use of wire in wrapping hose is to be deplored, par- 
ticularly if steam is employed, from the fact that hose, when 
conducting steam, softens at least 25 per cent., and it also has 
a tendency to expand the hose. It is a well-known fact that 
couplers require an exact length of hose on many of the roads, 
and the complaint is that their hose grows too short, which is 
owing to the expansion of the hose. Many of the manufac- 
turers and railroad companies have decided to overcome this 
expansion by wrapping hose with wire. The result is that 
while the hose does not expand much and contract in iength, 
it must move somewhere, so it goes in the only direction 
which is left—in other words, it swells the inside of the tube, 
eventually choking up the inside diameter of the hose com- 
pletely. 

Another effect is that when steam is passing through the 
hose both it and the wire are heateed, and the rubber is to 
some extent softened. When steam is turned off, the wire, 
being on the outside, and being a better conductor of heat then 
rubber or canvas, it becomes cooled first, and consequently 
contracts and is indented or pressed into the rubber. From the 
repetition of this disintegration occurs in time, and the hose is 
also chafed by the hard, unyielding material of the wire. 

Another fact should be noted here, which is that the strength 
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of hose to resist internal pressure is dependent chiefly upon 
the canvas of which it is made. This may be coated with a 
poor quality of rubber, which will soon crack and disintegrate, 


Of course all hose should be sufficiently strong to bear the 
pressure which it must resist, but beyond such limits its 
strength is not of much importance. For instance, if it is de- 
cided that air-brake hose should stand 700 lbs. per square inch, 
it would not add to its durability if it were capable of resisting 
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THE SHEFFIELD CATTLE-GUARD. 


from 900 Ibs. to 1,200 lbs. pressure. Very strong hose may 
be coated with a very poor quality of rubber, and therefore 
would last only a short time. 

In another part of the paper there are some illustrations 
given by the Peerless Rubber Manufacturing Company, show- 
ing the duration of some kinds of hose in service, and the de- 
terioration of others under similar circumstances. These 
illustrations will give some idea of the difference in the qual- 
ity of the materials of which hose is made. The notes under 
each engraving indicate the service of the different specimens, 
and also that in buying such material something else besides 
the price should be considered. 
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THE SHEFFIELD CATTLE-GUARD. 








From the time that George Stephenson announced the fact 
to the parliamentary committee that a collision between a rail- 
way train and a cow would be very bad for the “‘ coo,”’ rail- 
way managers have adopted every precaution to prevent such 
collisions and the consequent damages that an unsympathizing 
jury would be sure to inflict when the case came to trial. At 
first the idea was prevalent that a hole in the ground would 
accomplish the purpose ; but the notable cow that jumped over 
the moon seemed to have many descendants in the neighbor- 


hood of railway tracks, and the hole in the ground merely 


_ served the purpose of giving these animals a little healthy 
} | exercise, so that a desirable substitute had to be looked for. 
while the hose when new may resist a very great pressure. | 
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In the next place, this hole in the ground was an unde- 
sirable feature in the landscape of the railroad and a continual 
expense to maintain. Something that could be laid upon the 
ground was the thing, and yet, at the same time, it must be of 
such a character that it could not be crossed by wandering cat- 
tle, while its durability must be such that the elements would 
have no effect upon it. These sur- 
face guards, as they are called, 
have had a large sale—so large, 
in fact, that they have entirely 
supplanted the holes in the 
ground, and the spirit of the 
roadmaster is now vexed by the 
necessity of making a choice. 
Our illustration shows a new 
candidate for the favors of the 
railroad buyers, and from an in- 
spection of the engraving it 
would certainly seem that the 
way of transgressing cattle would 
be hard if they attempt to tra- 
verse this obstruction. It is 
formed of four sheets of steel 
boiler plate in which sharp teeth 
are stuck up very close together 
over the entire surface, present- 
ing an area that reminds one of 
the hard road to travel—so hard, 
in fact, as to be about impass- 
able. As brevity is the soul of 
wit, so simplicity is the soul of a 
successful mechanism, and here 
this seems to obtain. There are 
no rods or bars to be broken or 
displaced and the track needs 
no preparation whatever in order that it may be put in place. 
It cannot fail to be durable, and its weight is a warrant that it 
will make no noise when a train passes over it. The standard 
style is furnished with a coating of asphaltum paint, or the 
sheet may be galvanized, as the purchaser may preter. 

It is made by the Sheffield Car Company, of Three Rivers, 
Mich., and has already been adopted by a number of railroads 
as their standard cattle-guard. 


» 
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TEST OF A RICHMOND LOCOMOTIVE WORKS 
COMPOUND ENGINE ON THE ROCK ISLAND 
RAILROAD. 





Tue following interesting report of the performance of a 
10-wheeled compound, in comparison with a 10-wheeled 
freight locomotive on the Chicago, Rock Island & Pacific 
Railroad, has been received from the Richmond Locomotive 
Works. If a saving of 25.4 per cent. of fuel can be main- 
tained, without any increased expense in other directions, the 
case for compound locomotives is proved. The report con- 
tained in the tabular statement was furnished by Mr. George 
F. Wilson, Superintendent of Motive Power and Machinery 
of the line referred to. 


ENGINE TEST—10-WHEELED ENGINES. 





| 





ILnttNors Division OF CHIcaGo, Rock ISLAND, AND Paciric RaILWay. 


























RicHMOND CoMPoUND, No. 2427. Rock IsLtanpD Stmpie, No. 808. 
Cylinders, 19" and 30" x 24" ; Driving-Wheels, 62"-diam. ; Condition, out of | Cylinders, 19" x 24"; Driving-Wheels, 62" diam.; Condition, just out of 
Shop 9 Months. Shop. 
Number of| pig of p-se s ee * Actual | Number of | Lbs. of i i Ounces Actual 
100-Ton allised.| 1 Coal per | Running 100-Ton | rT Coal per | Running 
wane Miles, | Coal Used. y+ ma Ton Mile. | Time. Dats. Miles, | Coal Used. 3 og Ton Mile. | Time. 
Janel?.......5...| 2.152.590 16.770 | 7.70 | 1.282 8.20 ||Junei8........... 2,104.78 25.800 12.25 1.960 8.26 
A. RR 1,834.74 1540 | 8.39 1,342 | ied | Wee Seema 1,696.08 | 20.000 11.80 1.889 8.10 
= 384.54 | 15.900 | 843 | = 1.849 Let ae ore 7 1,608.89 | 15950 9.92 1.587 % 20 
“ ‘ | 16.880 9.43 | 1.509 2 Aes Ree, SOP: 1,776 64 17.600 9.90 1 584 6.55 
*:28.. | 18.080 | 8.22 1.315 Je g Sd | Bapekan SS ae 1,932.67 21.400 14.07 1.771 8 31 
$$. 98. | 16000 vert 1.287 tie lh  * 1,365.45 15.850 11.60 1.856 5.45 
* 30. 16 350 | 7.91 | 1.265 7.20 | 
! ' . | 
Average Ibs. of coal per 100-ton miles........ | { Richinond Compound..... ..............+... | : = | Saving for Compound, 25.4 per cent. 


Rock Island Simple. ................sc0.e.cee | 1 
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AERONAUTICS. | 


UnpER this heading we shall hereafter publish all matter 
relating to the interesting subject of Aerial Navigation, a 
branch of engineering which is rapidly increasing in general 
interest. Mr. O. Chanute, C.E., of Chicago, has consented to 
act as Associate Editor for this department, and will be a fre- 
quent contributor to it. 

Readers of this department are requested to send the names 


and addresses of persons interested in the subject of Aeronautics 
to the publisher of Tut AMERICAN ENGINEER. 





SPEED IN MIGRATORY FLIGHT OF BIRDS. 





By Karu MIbua, 





We condense from the Proceedings of the Ornithological Society of 
Vienna, the following report of an interesting lecture delivered before that 
Society on the 31st of January, 1895, by Herr Kar) Milla, of Vienna, a 
well-known aviator and author, who was also the Secretary of the Aero- 
nautical Society of Vienna (Austria.) The foot-notes have been added by 
the present editor. 

THERE appeared some years ago a book by Henrick Gitke, 
entitled ‘‘ The Bird Refuge of Heligoland,’’ in which the 
author recorded his very valuable experience and observa- 
tions upon the doings and life of birds, collected during fifty 
years on the lonely island of Heligoland.* 

In this book Gatke makes some statements concerning the 
speed of birds in migration, which appear so remarkable that 
they probably aroused a great deal of incredulity. 1, too, 
felt somewhat startled, and as I have busied myself for years 
with this question of bird flight, 1 may now venture a con- 
tribution on this subject, one of the most difficult problems 
to be found in nature. 

According to Gitke’s observations, concerning the accuracy 
of which there can now be no doubt, the ‘‘ gray crow’’ flies 
over the North Sea, a distance of 80 German geographical 
miles (each 4.61 English land miles) in three hours, which is 
equivalent to a speed of 554 metres per second (124 miles per 
hour) ; and yet this bird, as is well known, does not belong to 
those most expert in flight. Nor does a singing bird, like the 
northern ‘‘ blue neck,’’ belong among the best fliers ; and yet, 
according to Giitke, it develops a speed of 45 German geo- 
graphical miles per hour, or of 92 metres per second (205 miles 
per hour). The highest speed of all is found, on the authority 
of the same veteran observer of Heligoland, in the ‘‘ Virginia 
rain-piper.’’ This bird covers the enormous stretch, from 
Labrador to Northern Brazil—that is to say, 800 German geo- 
graphical miles—in a single flight of 15 hours. This would 
be equivalent to a speed of 109 metres per second—253 miles 
per hour—a velocity almost monstrous. + 

The result of his observations and conclusions force Giitke 
to make the following statement (page 74 of his book): ‘‘ The 
proven speed of flight in the ‘ Virginia rain-piper ' is so very 
great that we are forced to the conclusion that it is made pos- 
sible only by some other means -beside the mechanical appa- 
ratus with which the bird is equipped.”’ 

As a matter of fact, such calculations as have been made 
concerning the speed which birds attain, by means of their 
mechanical appliances alone, indicate that those speeds are 
far less than those observed by Gitke. Let us take, for in- 
stance, one of the better fliers, a ‘mouse-buzzard’ (kite). 
One of these, measured by myself, weighed 0.927 kilogrammes 
(2.04 Ibs.), and — a total supporting surface of 0.2469 sq. 
metres (2 65 sq. ft.), a ratio of 1.3 sq. ft. per pound. It should 
be noted that not orly the wings, but the tail and underside 
of the body, help in carrying the weight, and that all these 
parts are included in the above area. 

The law of air support, which we know to-day with some 
accuracy, and will use to determine the velocity of flight, 
may be expressed by the following formula : 


P=aX 0.18 xX FX 0, 


* Heligoland is a rock 200 ft. high and about 5 


14 sq.m. in area, in the 
North Sea, off the mouth of the river Elbe. 


It lies nearly in the track of 
One of the main migrating-routes of the littoral for birds, proceeding from 
the Baltic to France and Italy, or vice versa. 

_t The lecturer does not state how these speeds were ascertained, and in 
View of their: extfaordinary character, communications are invited from 
haturalists and others having knowledge of similar performances by birds. 


in which P is the lifting power of the air, which in calm air 
is produced by the motion of the bird, and is equal to its 
weight. 

e is the velocity in metres per second ; 

a is a variable coefficient, which lies betwen 2 and 1, accord- 
ing to the angle of the wing ; 

Fis the carrying area as defined above. 

The above coefficient « is the result of the investigations of 
Otto Lilienthal upon concave surfaces, such as birds’ wings. 
The present lecturer has discussed its application to the phe- 
nomena of bird flight in his book, ‘‘ The Flying Motions of 
Birds,’’ Leipsic and Vienna, 1895. 

Suppose now the most favorable case—i.e., an exact hori- 
zontal position of the wings, at which we presume the bird 
will be able to fly with the least expenditure of work. The 
coeflicient, according to Lilienthal, will then be about 2, and 
we have for the velocity required for support : 


P = 0.4 X 0.13 K 0.2469 x 0’, but P = 0.927 kg.; 


Yi cy 
hence, 0 = 11 


0.4 K 0.13 K 0.2469 
or 19 miles an hour, at which velocity the ‘‘ mouse-buzzard”’ 
is just able to sustain himself. 

It is to be noted further that, to a certain extent, the 
smaller are the birds, the larger are their wing surface in pro- 
portion. It follows from this that small birds can be sup- 
ported at less speed of flight than larger birds. I give calcu- 
lations for two extreme cases. 

A house swallow, with a weight of 16.4 grammes (0.036 Ibs.) 
and an area of 113 sq. centimetres (0.121 sq. ft.), would need 
under the same conditions as above stated for the “‘ mouse- 
buzzard’’ a speed of but 5} metres per second (11.7 miles an 
hour) for support ; while, on the other hand, a heavy bird, 
like the albatross, which weighed 12.7 kilogrammes (28 Ibs.) 
and measured 1.78 sq. metres (19.15 sq. ft.) of supporting sur- 
face, requires more than twice the above velocity, or 11.7 
metres per second ; say, 26 miles per hour.* 

Now, these calculated velocities are very small when com- 
pared with the bird velocities already given as the result of 
observations. The discrepancy cannot be bridged over even 
by doubling the above computed speeds, and | therefore agree 
with the watchman on the parapet of the Heligoland bird 
rest, when he says that some other power besides the muscu- 
lar force of the birds must be acting, if it prove quite true 
that the real velocities of bird flight are not a paltry 8} — 5}, 
or 12 metres per second (19.12, or 26 miles per hour), but are 
more than 100 metres per second, or 223 miles an hour. 

But I disagree with him in his opinion that these high 
velocities are accounted for by the decreased density of the 
higher strata of air in which the migration of birds usually 
takes place + He says, on page 75 of his book : “‘ In treating 
of the height at which birds fly when migrating, the fact has 
been explained more in detail that birds alone, among warm- 
blooded animals, are provided with a respiratory apparatus 
which enables them to remain a long time in thin strata of 
air, containing but little oxygen, even as high up as 40,000 ft. 
above the sea, and that they are equipped with a very com- 
plete system of air sacs, which they are able to fill or to empty 
al will. Those organs have no use at all apparent in the 
every-day life of the bird ; still they must serve some pur- 
pose. This purpose may be solely in making possible these 
truly wonderful migratory flights ; wonderful in the great 
height and speed at which they are carried out. If the birds 
during their fall and spring migrations were limited to the 
same lower air strata in which they move during the rest of 
the year, many of them would be hindered from carrying out 
their journeys in consequence of storms. For this reason 
they rise to greater heights, which are usually less subject to 


iI 





= 8.5 metres, 


* These velocities are bor vege! underestimated ; first, because the lecturer 
has made no account of the difference in the shape of wings of various 
birds, that of the swallow being notably flat in action, and second, because he 
has applied to the whole surface, part of which is convex, the coefficients 
obtained by Lilienthal upon concave arched wings alone. These consider- 
ations, with the further point that the horizontai position may not be that 
of minimum work, may increase the computed speed by 50 per cent., but 
this in no way invalidates the subsequent argument of the lecturer. 

+ Marey, in “* Le Vol des Oiseaux,” page 36, quotes the following veloci- 
ties as given by Jackson : 


Quail, 38 miles per hour; 
eon, “ a) + 
Fa con, 63 ‘. “ 
Eagle, 69“ rele ay 
Swallow, 150. “‘ 5 
Martin, 200 “ “ ‘* 





These are presumably near the surface of the earth. 
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violent changes in the direction and turmoil of the wind. 
They also reach heights at which the decreased resistance of 
the lighter air makes possible their remarkable increase in 
speed, which yet counteracts the tendency to fall, as a very 
slight raising of the forward edge of the wing restores the 
required support. 

** Through these eonsiderations, the proven speed of migra- 
tory flight is not only more easily understood, but its existence 
may even be considered as demonstrated ”’ 

{ must emphatically contradict this view. All the more as 
it has been adopted by others. Thus W. Berdrow (Prometheus, 
1894, page 229) not only agrees with Gitke, but even goes 
further and says: ‘“‘In this way—i.e., by flying at great 
heights, according to the wonderful laws of air resistances, 
the work necessary may easily diminish to one-tenth or even 
one-twentieth of that necessary at the surface of the earth.” 

Now, in the first place, it is not proven that migrating birds 
really do fly at such enormous heights as 40,000 ft. above 
the sea.* Géatke, it is true, estimates it at this height, but we 
should consider two things: 1. An estimate is not a measure- 
ment, and such measurement is most difficult even when near 
the earth in transparent air; and 2. The mere vanishing of 
the bird to the eye of the observer is no proof against mis- 
takes, as we may expect differences to intervene in the mois- 
ture, and therefore in the transparency of the different strata. 

But even granting that the birds are able to fly at these 
enormous heights, still ‘‘ the wonderful laws of air resist- 
ances”’ actually prove that the difference in the density of the 
air is not sufficient to account for the great speeds in question. 
The simple consideration that the thin upper air must still 
carry the entire weight of the bird, readily shows that the 
work done by the creature cannot be much less than that in 
denser strata. 

Let us consider this theoretically. 
be the same in both cases, hence 


B h 
A =—=t— F rae F V3, 
g g 


The work we assume to 


This is the law for any resisting medium. 

A in metres kilogrammes depends upon the coefficient a, 
which is a function of the form and sharpness of the flying 
body, but not of the density of the air, and which may there- 
fore be left out of the above equation. 

B and b are the weight of a cubic metre of air in the denser 
and in the thinner strata respectively. 

Fis also a constant for the same bird ; its surface. 

V and ¢ enter into the equation in the third power. 

g is the usual coefficient of gravity. 

From the above equation we have : 


Se a P 


B&=bV4orV=o4/—; 
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or, to put it in words, the velocity in the thin stratum is to 
the velocity in the thick stratum as the cube root of the ratio 
between the respective densities is to unity. 

For instance, assume a height of 20,000 ft., or 6,096 metres 
(about the height of Cbhimborazo); then the air pressure, 
equivalent to 365.2 millimetres of mercury, gives b = 0.5968 
kilometres per cubic metre, if we suppose the temperature 
—10° C. with 50 per cent. moisture. At sea-level B = 1.2936 
kilometres per cubic metre, barometer = 760 millimetres ; 
hence we have 


T= 4/280 fo Sie 
? 0.5968" OT -V = 1.2942 o, 


so that ifa bird can fiy 100 kilometres per hour in the lower 
and denser air, it will cover 129 kilometres per hour at the 
upper level, assuming that the work done is the same. 

If we assume, with Gitke, a bird flying at a height of 40,000 
ft.—that is, 12,192 metres above sea-level—the barometer at 
that height would stand at 141.6 millimetre, and the weight 
of a cubic metre of air would only be 0.265 kilogrammes. In 
this case the same formula gives V = 1.6962 o—that is, the 
bird would fiy about 170 kilometres per hour instead of 100 
kilometres at sea-level. 

From these figures it follows. that the decreased density of 
the air does not explain the great speed obtained in-the migra- 
tory flight of birds, nor the small amount of work which 
seems to be expended by them; so we must seek for some 
other cause. 


* The height of migratory flight is usually estimated at one or two miles 
by naturaliste. The condor soars perfectly well at a height of two miles 
above the sea in the Andes. 





Now there is another factor which accounts for these speeds 
—namely, the wind. 

Gaitke himself remarks (page 96) that ‘‘ birds during their 
semi-annual migrations prefer to start in an easterly and 
southeasterly wind, even when gentle.’’ He also quotes an 
observer in England, John Cordeaux, to the effect that on the 
east cost of Scotland, opposite to the island of Heligoland, 
the birds appear in large numbers when the winds are easterly 
and southeasterly ; while but few birds arrive with the con- 
trary winds ; and that in the latter case these few birds prob- 
ably flew very high. 

Reasoning from this fact, determined by both observers, 
and from the further fact that if the bird be travelling in the 
same direction as the wind, it must have an additional speed 
of its own in order to obtain support, inasmuch as this is de- 
rived from a current passing its wings from front to-back, it 
seems clear that if the wind be blowing at the rate of 40 
metres per second (89 miles an hour), and the bird is rowing 
at the rate of 10 metres a second (22 miles an hour) in the 
same direction, it will actually travel 50 metres per second, or 
111 miles per hour. 

It now becomes a question whether the wind can reach such 
great velocities as are here assumed. Upon this point the ob- 
servations of wind velocities made at the Eiffel Tower leave 
little doubt, as the speed is found to increase with the alti- 
tude, and on December 20, 1893, a velocity of 44 metres per 
second (98 miles an hour) was observed at the top. 

Aeronauts have measured velocities of even 52 metres per 
second (116 miles an hour),* and have generally stated that 
the higher up they went the faster they travelled, so that we 
may assume as reasonably certain that at high altitudes 
(though we do not mean by this heights of 20,000 ft. to 40,000 
ft. above the sea) great velocities do frequently occur. 

As we know by the valuable observations of Giaitke that 
birds are gifted with a very delicate premonition of changes 
in the weather, and further, that they frequently postpone 
their departure,+ we may conclude that they are simply wait- 
ing for the right weather for their journey, and that they 
select the strata of air which move with the greatest velocity 
in approximately the right direction, in order to reach the 
end of their voyage in the quickest and surest way. 

Inasmuch as the real speed of various birds is very hard to 
measure and very little known, save for carrier pigeons, 
whose velocity in still air is about 60 miles an hour, we can- 
not now say what is the normal speed of the migrating birds 
which have been above mentioned in the lower strata of the 
atmosphere ; but as the work required for flight grows rap- 
idly, or as the cube of the velocity, we cannot reckon upon 
any material increase of their speed obtained by a greater ex- 
penditure of muscular energy in the upper strata of air. Still 
less can ‘‘ a slight lifting of the uppei edge of the wing coun- 
teract the tendency to fall,’’ as Gatke suggests. On the con- 
trary, we know by the laws of flight that this apparently 
slight lifting lies heavy on the balance in a long-continued 
journey, because it increases the work to be done, while it 
decreases the speed of motion. It is the increased speed, 
without any change in the angle of incidence of the wing, 
which not only prevents sinking, but makes the flight possible 
with comparatively small expenditure of energy. 

All considerations thus bring us to the conclusion that the 
skilful utilization of the force of the wind must be the only 
and sufficient extraneous means employed by the feathered 
wanderer to achieve the wonderfully fast flights which have 
been observed ; and even if, by my explanations, I have suc- 
ceeded in clearing up somewhat the obscurity surrounding 
this phenomenon, the performance still remains, and will 
continue to remain, a truly wonderful achievement, full of 
— for the time when man shall learn to imitate the 

irds. 
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AN AERIAL YACHT. 





ReEcENT French newspapers state that a navigable pleasure 
balloon is now under construction for Mr. E , a well- 
known and learned archeologist and numismatologist, who 
proposes to utilize it for aerial trips upon pleasant days when 
there is little wind. 





* The following are the speeds of a few balloon journeys: 

1810. Garnerin, 36 metres, or 80 miles an hour. 

1850. Green, in the Nassau, 64 metres, or 143 miles an hour. 

1868. Fonvielle and Tissandier, 35 leagues, or 105 miles an hour. 

1870. ** General Chanzy,”’ 129 kilometres, or 79 miles an hour. 

+ It is not uncommon for migrating soaring birds to mount high in tle 
air by circling, and then to circle down again to the point of departure ; '- 
peating this sometimes several days in succession, until, the circumstances 
aloft having apparently become favorable, they are off upon their course. 
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The designs have been made by Mr. H. de Graffigny, the 
well-known aeronaut, and are interesting as indicating the 
best modern practice. 

This yacht is to carry two persons, and to achieve a speed 


of 19 miles an hour in still air. It is to be of elongated shape, 
98 ft. long and 22} ft. in diameter at the greatest section, 
being thus in the proportion of 4.35 to 1. In shape it consists 
of a section of a cone 39 ft. long, with ellipsoids of revolution 
at each end. The skin consists of strong cotton cloth, with 
an ultimate resistance of 700 lbs. per lineal foot on the woof, 
varnished with four coats, and weighing 0 06 lbs. per square 
foot. The total surface of this long spindle is 613 sq. ft., 
and it is to contain 26,500 cub. ft. of hydrogen gas, with a 
theoretical lifting power of 0.074 lbs. per cubic foot. There 
is to be the usual valve at the top, and an “‘ appendix’”’ or re- 
lief sleeve at the bottom, but no interior air bag, as the trips 
are to be short. 

The ear is to be suspended by a “‘ saddle-cloth’’ fitting the 
upper half of the balloon closely, instead of the ordinary net- 
ting. This ‘‘ saddle-cloth,’’ made of 270 sq. ft. of the same 
material as the balloon, but not varnished, is substituted for 
the purpose of obtaining a uniform distribution of the weight, 
and of diminishing the friction of the air. Its lower end is 
provided with a hem, into which small wooden rods are in- 
serted. Eyelet-holes in the hem admit of inserting the sus- 
pension cords for the reducing meshes, the strains being thus 
equalized upon the ‘‘ saddle-cloth’’ through the rods, and any 
pitching effects due to movements of the gas in the balloon 
distributed lengthways. 

The car consists of a frame of wood and rattan, with woven 
wicker panels and a wooden floor. It is 13 ft. long and 3} ft. 
wide. At the front and at the rear there is an extension pole 
16 to 20 ft. long, securely fastened to the car, which thus is 
lengthened out to 45 or 50 ft., and provided with a sort of 
keel. To this keel are attached the 36 suspension cords de- 
scending from the lower extremity of the ‘‘ saddle-cloth,”’ and 
it, moreover, supports the shaft which actuates the propelling 
screw, aS well as the pivot for the rudder. The whole system 
is stayed by diagonal ties, and the keel is, moreover, connected 
by lines to short sections of netting fastened to the nose and 
rear end of the balloon. 

The weights are to be approximately as follows : 
pba ik oe io wid nse Ghee cackucotvanse: 66 ae 
DOMME Ce, SB a 4 < Cas vowenidedinwns idsacdne ttn¥s<: Koyekes oT 


Valveé G8 QIPOMGIR. 66 cick cscccccccetesceces = 
Cords, ties, etc ... 


Cl COMI a a C0 in boxiene esau di nest Seadbamtaedtdske onewe a oo" 
Anchor, guide rope, etc 


TOUR, cc wide teen 0ibe tase tesa Sekisebbheus ches hasgseeéwee 660 ibs, 


Allowing for impurities in the gas, and a consequent lifting 
power reduced to 0.066 lbs. per cub. ft., the balloon can sus 
tain 1,750 lbs., or 1,090 lbs. more than its own weight, which 
surplus may be utilized as follows : 


Aeronaut 


iabMenseet hada bones dyed usp eweccnted OMinehicedaeaen casas 143 lbs 
PARODY, saa vic iiycdies 6a x 56 Sed g ve akecnt ue cheng WEbenkpwekeneee 165 “* 
DalAGe cc use tieece caw A ease hla cach wle des evettindsautsa donee <x 176 ‘“* 
MOU, GG ods Saks dee bas cacedcaksseate hess eater tases capeat ante 616 
1,090 lbs. 
Weolgtt ei ei s.bi6 a0 hc dco aha eco ecm aewaal ake 660 “* 
TOME RRS eescdcsnies e- ‘ ape fk. 


Thus it is seen that the possible weight of the motor, in- 
cluding its supplies of fuel, etc., for a trip is limited to 616 
lbs. Inasmuch as the resistance of the largest section, of 398 
Sq. ft. area, is estimated at 77 Ibs., at a speed of 19 miles per 
hour, it is calculated that the energy required is 4 H.P. upon 
the screw-shaft, or 8 H.P. at the engine, after allowing for 
losses, This therefore limits the motor alone to a weight of 
about 61 lbs per IL.P. exerted. This problem is said to have 
been solved, although, pending the issuance of some patents, 
no indications are given as to the kind of motor adopted, save 
that it can develop 10 H.P. for two and one-half hours, and 
rotate a screw of 37 sq. ft. area at 90 turns per minute. 

The whole apparatus is expected to be completed in August, 
a and accounts are promised of the results attained on its 
rial trip, 
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A NEW AIR PROPELLER. 





A LATE issue of the Paris Gaulois states that the committee 
On new inventions of the French Ministry of War is looking 
Into the merits of a new form of aerial propeller for balloons, 
which is said to be novel and effective. 

The novelty is stated to consist in the abandonment of the 
screw principle, which experiment has hitherto failed to im- 
prove, substituting therefor a system of vanes, both light and 











powerful, which is claimed to result in greater normal air 
pressure. 

The new propeller is said to exert a thrust upon the air of 
87 lbs. per H.P., while the screw has hitherto given but about 
half of this thrust ; thus reversing the experience which has 
hitherto obtained with rotating vanes, the latter having always 
been found decidedly inferior to the screw. 

Experiments poco F already have taken place at Meudon, 
had not the inventor, who lives at Limoges, refused to com- 
municate his plans to the Ministry of War. He says the com- 
mission must come to him if it wishes to be convinced. 


» 
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AERIAL ADVERTISING. 








ProFESSOR CARL Myers, the well known aeronaut, resides 
near Frankfort, N. Y., on what he calls his “‘ balloon farm,”’ 
and here he collects and manufactures the apparatus used by 
him in his ascensions, and also makes balloons and other aero- 
nautical apparatus to order. 

Recently the introduction of the life-saving balloons for 
conveying lines from wrecked vessels to shore caused world- 
wide notice, and no later than last week Professor Myers had 
orders for an outfit from Russia. Now he has been giving his 
attention to the production of balloons for advertising pur- 

oses. 

The outfit for this purpose consists of a portable hydrogen 
gas generator of a type patented and in use by Professor 
Myers during several years, in connection with a light captive 
balloon capable of raising a variety of matter for advertising 
purposes. A balloon of this kind, 12 ft. in diameter, was com- 
pleted recently, and bore on two opposite sides the words 
Columbia Bicycles, in huge letters of dark blue, the colors of 
that ’cycle. This, held captive at a height of 400 ft., made a 
conspicuous mark in the sky. 

The entire outfit was built especially for the Pope Manu- 
facturing Company, of Hartford, Conn., and was shipped 
Monday to Asbury Park, N. J., to be exhibited there during 
the bicycle parade. A bicycle glittering in nickel and alumi- 
num was to be suspended from it, and the use of this *‘ sky- 
bicycle’ will be made regularly in bulletining events of the 
field as they.occur; so that any notable result, world record- 
breaking or prizes captured, may be almost instantly commu- 
nicated by placards to tens of thousands of people, widely 
spread over the entire section. This is ‘‘ aerial telegraphy,”’ 
indeed ! No other possible way exists for notifying a crowd 
of the results of any speed or other contest so directly. — Utica 
Observer. 
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VELOCITY OF AIR CURRENTS. 





To the Editor of AMERICAN ENGINEER : 

Since the velocity of air currents which are to be encoun- 
tered at different altitudes must be a subject of interest and 
importance to all who may attempt aerial flight, a summary 
of the measurements made at the Blue [Lill Meteorological 
Observatory, near Boston, during 1890 and 1891 will perhaps 
prove useful to your readers. Measurements of the velocities 
of clouds at all altitudes were made with specially constructed 
theodolites at the ends of a 1,178 metre base-line and the re- 
sults calculated with great care. The following table shows 
the mean cloud velocities in metres per second found between 
each successive difference in elevation of 2,000 metres : 


MEAN CLOUD VELOCITIES IN METRES PER SECOND AT INTERVALS OF 2,000 
METRES ELEVATION. 


{ 200 1,000 8,000 5,000 7 000 9,000 11,000 
Height in metres.+ to to to to to to to 
11,000 3,000 5,000 7.000 9,000 11,000 13,000 
Summer...... 7.5 8.2 10.6 19.1 23.5 31.1 35.2 
Winter ....... 8.8 14.7 21.6 49.3 54 0 
Mean......... 8.1 11.4 16.1 34.2 38.8 


If these results are plotted it is seen that the velocity in- 
creases with altitude, both summer and winter, almost along 
a straight line—in other words, the increase of velocity with 
altitude is regular and uniform above 200 metres. If differ- 
ence in altitude be represented by df and difference in velocity 
by dv, then in summer do = dh X 0.0027, and in winter do = 
dh X 0.0065. 

But since experiments in aerial navigation are at present 
confined tu the vicinity of the earth’s surface, the following 
table giving the increase of wind velocity per 100 metres 
found for mean differences of elevation of 200 metres during 
the summer will perhaps prove of greater interest : 

(400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,500 2,850 
Heightin < to to to to to_ to to to to to to to 
metres. . ( 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,500 2,850 3,300 


Increase In} 11.0 +09 0.1 +05 40.1 401 
100 oomalion 2 0.7 —0.1 +0.3 06 


+0.4 
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The increase of velocity here given is the increase in metres 
per second between each successive 200 metres, and is found 
by comparison of cloud and wind velocities. The slight de- 
crease in velocity found between 1,000 and 1,400 metres is 
probably caused by the ascending slower moving currents 
from a lower level by which the cumulus clouds at that level 
are formed, ‘lhe mean of the first six of the numbers in this 
table give a mean rate of increase of 0.28 metres per second 


| 
| 


per 100 metres, as does also tlie mean of the second six and the | 


mean of all. This would make the formula for the rate of 
increase in-summer dv = dh X 0.0028, which agrees very 
closely with that previously given for summer. 

The extreme velocities which are likely to be encountered 
at each altitude are indicated by the following mean and maxi- 
mum velocities of cloud forms which float at different alti- 
tudes : 

Mean height in metres. ..........-...seseee 


Mean velocity in metres per second........ 
Maximum velocity in metres per second... 


8,884 6.633 3,856 1,614 508 
385 32.5 15.7 11.3 8.7 
102.6 66.9 33.0 30.8 18.0 
The maximum wind velocity for five minutes found in ten 
years’ continuous record on top of Blue Hill, which is 202 
metres above sea-level, and about 6 miles from the sea-coast, 
is 39.4 metres per second ; but this is probably at least 20 per 
cent. too high, since it is well known that the anemometers 
now in use in the United States and elsewhere record velocities 
considerably too high when the wind is above 10 miles an 
hour. H. H. CLayton. 
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PILCHER’S SOARING MACHINE. 








THE engravings which we give herewith illustrate a soar- 
ing machine made by Percy I. Pilcher, Esq., Assistant Lec- 


turer to the Naval Architecture and Marine Engineering Class | 
at the Glasgow University, and Draftsman in the shipbuild- | 


ing firm of Messrs. J. & G. Thomson, Clydebank. The ma- 
chine was made to try to repeat the very successful experi- 
ments made by Herr Lilienthal, of Berlin. It consists of five 
parts—7.e., a body piece, a triangle, wings, and a rudder. 

The body piece forms the centre of the machine ; on it the 
experimenter rests ; the back half of this is canvased in, while 
at the front the spars project like two bowsprits. 

The triangle is fixed on to the body piece at the front of 
the machine, and each side of it passes through a quadrant- 
shaped steel plate, which is screwed to the body piece and 
also to the front spars of each wing. 

The wings are made of nain- 


slight alterations in the balance of the machine, and also to 
substitute a vertical and horizontal rudder, as shown in the 
last two pictures, for the original one, which was vertical 
only and much smaller. 

On the third day’s trial there was a wind of 15 miles an 
hour, upfortunately rather puffy, blowing up the hill from 
which Mr. Pilcher experiments. 

Having rigged at the foot of the hill, he cautiously and with 
some difficulty proceeded up the hill backward, the wind tak- 
ing all the weight of the machine ; then, slightly elevating the 
front edge of his wings, he was taken up 4 ft. into the air, and 
remained there poised for ten seconds, when, throwing his 
weight slightly forward, he came down on exactly the same 
spot as he went up from. 

Afterward he ran down the hill several times, taking, with- 
out any effort, leaps of up to 60 ft. in length at about 2 to 
3 ft. from the ground. Being caught by a side puff, the 
machine was blown over, and the front starboard spar was 
too much broken to mend on the field. The following week 
Mr. Pilcher repeated these experiments with much the same 
success, but again broke one of the spars. He attributes these 
accidents to the fact of his wings being so much elevated at 
the points that a puff of wind from the side can get under 
one wing and raise it while the other is sheltered. There- 
fore, before mending the machine described above, he has de- 
termined to build another on the same principles, but of en- 
tirely different structure, and with the wings very much less 
elevated. With this machine he hopes to obtain better results. 
The machine weighs slightly more, but has a correspondingly 
larger sail area. This machine Mr. Pilcher hopes will be 
ready for trial in a few weeks. 


> 
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AERONAUTICAL NOTES. 








Observatory Balloons.—At the recent races between the 
sloop yachts Vigilant and Defender, Professor Carl Myers man- 
aged a captive balloon for the New York Hvening Worid, in 
the car of which a reporter was stationed to telegraph the 
positions and manceuvres of the boats to the office of the 
paper. With the exception of a trifling difficulty on the part 
of the reporter in properly focusing his glasses, the scheme 
was eminently successful, and will probably be repeated at 
the races of the present month. : 


A WRITER in the Deutsche Bauzeitung has some ideas in re- 


| gard to the method of propelling the air-ships of the future, 


which have a certain interest, although they are not altogether 





sook, the most suitable mate- 
rial to be had at a moderate 
price. Their shape can be 
clearly seen in the pictures ; 
their area is 150 sq. ft. The 
extreme point of each sail is 
elevated 4 ft. above the body 
piece, to the spars of which 
their inner edges are laced. 
The sails are kept quite rigid 
by piano-wire bracings, which 
come from the apex of the tri- 
angle to three points on the 
upper side of each rib, while 
the same number of wires are 
drawn from the under side of 
each rib to each side of the 
base of the triangle. 

The front spars of the sails 
cross each other in front of the 
triangle, and their extremities 
are lashed to the opposite sides 
of the triangle, while the inner 
end of each of the ribs, which 
are much lighter than the front 
Spars, is finished with a small 
steel plate, which is fastened 
by means of a bolt to the quad- 
rant-shaped steel plate on the 
triangle. The machine is made 
entirely of white pine, and its 
total weight, including sails 
and rudder, is 44 Ibs. 
On a hill at Wallaceton Farm, Cardross. This hill has a fairly 
Steep slope toward the prevailing wind. 

The first two days of practice there was an absolute calm, 
When he simply ran down the hill with the machine, the air 
taking the entire weight off his feet—i.e., his own weight and 
that of the machine. He found it necessary to make some 











Mr. Pilcher has permission to practise | new. Regardin 








PILCHER’S SOARING MACHINE FOLDED FOR TRANSPORTATION. 


as necessary conditions of flight through 
the air the employment of sustaining planes, and of some 
propelling force, he says that, instead of the revolving helix 
commonly used, it would be, in many respects, advantageous 
to employ a simple jet of air to produce the reaction necessary 
for driving the craft in any desired direction. The water-jet 


has already been applied to the propulsion of steamers, with 
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rather indifferent success ; but he points out that, for sailing 
through the air, a jet which could be directed to any quarter, 
at pleasure, by simply turning a valve, would have great ad- 
vantages, as no other steering mechanism would be required ; 
and the rotary fan for producing the blast would be a very 
compact affair in comparison with the helical propellers used, 
for example, in the Maxim flying machine. * 


New Flying Machine.—A son of Major Pope, an army 
surgeon in California, has been constructing a flying machine 
which he proposes to try on Angel Island—a very appropriate 
place to try such a machine. A California paper reports that 
** the young inventor recently took his machine to the heights 
on the south side of the island in order to have plenty of room 
and a fresh breeze. 

‘** He felt sure that he was on the right track of success, so 
far as the principle and the scientific basis were concerned, 
but he was a little in doubt about his handiwork and mechan- 
ical skill. Perhaps the canvas and bamboo rods and cords 
would stand the strain of his 130 lbs. against a strong breeze ; 
perhaps not. 

‘* After taking his position within the framework, he turned 
his face and the front of the machine toward the west. Gently 
he tipped the wings so as to catch the wind, as does the kite. 
Then he took a few steps forward and—left the earth. 

** Slowly he arose, like a seagull from the crest of a wave. 
But before he had soared more than 3 ft. from the ground 
there came a sudden collapse. An important brace in the 
light frame gave way under the strain, and one of the guide- 
cords snapped in twain. 

** Down came the machine and the inventor ; but his hopes 
still soared aloft. If he could not fly higher or farther just 
then, he had flown enough to convince himself and his friends 
that his work had not been in vain.”’ ~ 

Mr. Pope, it is said, is only nineteen years old, and has 
built his machine in leisure moments, and it has many de- 
fects. He proposed to repair the damage, make it stronger, 
and he.says he will fly. Success to him. 


French Pigeon Flying. —The European edition of the New 
York Herald recently gave an account of the flying of very 
large numbers of pigeons in France. ‘‘ The course,’’ that 
paper says, was organized by the Petit Journal, and was in- 
tended to show the vitality of the pigeon breeding industry in 
that country. No less than 60,000 of pigeons, it is said, were 
let loose on the open ground between the Pont d’Iena and the 
Moulineaux Railway. The first start took place about four 
o’clock in the morning. The President of the Republic was 
present, and congratulated the pigeon breeders in France on 
the success of their efforts, which were of such importance to 
the defence of the country. 

At the conclusion of the President’s speech 5,000 pigeons, 
belonging to the Northwest, the West, and the Central regions, 
were released. The coup d’wil was extremely picturesque, 
the thousands of birds whirling round for some minutes in 
wide circles before streaming off in long columns toward their 
destinations. 

Seventeen departures took place, the last being at half-past 
ten. 


Explosive Aerial Navigation.—Dr. Edwin Pynchon, of 
Chicago, proposes to use high explosives as the motive 
power for aeroplane flying machines. The aerial machine is 
to be pushed forward by successive explosions of small quan- 
tities of dynamite. For work of this kind it is said it becomes 
simply a matter of ‘“‘ dosage,’’ and af‘er the exact power re- 
quired is ascertained, it can be secured readily by regulating 
the quantity or charge of the agent employed on any given 
occasion. When exploded from the rear of a moving body, 
the shock of any given mpi a must be modified in ratio to 
the speed with which the body is moving, and further care 
be regulated by the size of the charge used. He thinks that 
with a ship about double the size of that now being con- 
structed by Maxim, after a full speed of 200 miles per hour 
has been attained, it can be kept up by the explosion every 
five seconds of a pair of 60 per cent. nitro-gelatine cartridges, 
each weighing two ounces! No, thank you, doctor, we don’t 
want to go on your first trip, while you are diagnosing the 
‘dosage’ of dynamite and nitro-gelatin “up in a flying 
machine.” —Eprtor AERONAUTICS. 


To the North Pole by Balloon.—The daily papers have 
recently had numerous accounts of Mr. Andree’s project for 
reaching the North Pole by means of a balloon. The follow- 
ing letter from a correspondent in Sweden gives some definite 
information with reference to the actual progress which the 
scheme has made : 


To the Editor of Tak AMERICAN ENGINEER: 
All the money—130,000 kroners—needed by Mr. Andree for 





his proposed North Pole expedition has been subscribed, and 
he is now busy making ready to carry out his great scheme. 
The subscriptions were as follows : 


Mr. Nobel (the great oil magnate)...............2.... seeeeee 65,000 kr. 
AIOE oo sei Shas 5 0d dos Waa ET OR Rad Ae OAS Ss Va pepe eee 30, sy 
Mr. Oscar Dickson, Gothenburg... ... ....... ...ec. cece eens 30,000 ‘* 
A gentleman who wishes to be unknown..................... 5,000 * 
UMD SON Sais a'h.c dk Sine <b gn sch abebicac unease ee Fesacnhoonas 130,000 kr. 


A later number of the French paper, 1’ Illustration, gives 
the likeness of Andree and three pictures of his proposed bal- 
loon, with draw-lines and sail. With the illustrations is a 
text particularly remarkable, as it was written by the cele- 
brated aeronaut, who is now over seventy years old, M. de 
Fonvielle, who has for many years been recognized among 
men of science, and who, together with the well-known Gaston 
Tissandier, undertook a number of balloon voyages. It will 
also be remembered how he, during the late Franco-German 
War, while Paris was all surrounded by the enemy, ascended 
in his balloon from the city, and successfully got around the 
whole German army. 

M. de Fonvielle expresses himself in the most sympathetic 
manner with regard to the Andree North Pole expedition, of 
which he also gives a detailed description. He thereafter 
contradicts the opinion expressed by M. Faye in the French 
Academy of Science—the latter meaning that it would be 
almost impossible for the expedition, if it once reaches the 
North Pole, to get away from there. M. de Fonvielle replies 
that every expedition toward the Pole is, of course, combined 
with great risk ; but if the members of the expedition will not 
make the stay at the Pole too long, they will be sure to have 
a safe return. M. de Fonvielle finally makes a comparison 
between the Andrie prospect and the late Nansen expedition, 
and says that if Nansen had offered him a place on his France, 
he would have declined the offer without hesitation ; whereas 
his answer would be somewhat different were Andrie to give 
him a chance in his balloon. Car. G. LIDBECK. 


an: 
> 


TRANSIT IN AIR. 








To the Editor of THE AMERICAN ENGINEER : 


On page 291 of the June number of THE AMERICAN Engr- 
NEER, under the title ‘‘ Transit in Air,’’ the writer assumes a 
‘* prevalent misunderstanding”’ in regard to the action or effect 
of inertia and momentum. He seems to ignore the principal 
factors in the whole case, and when he asserts that a flying 
machine, launched from a balloon fabove the clouds, might go 
off in any direction under precisely equal conditions without 
regard to wind and earth, he evidently forgets that there is 
such a force as gravity. If gravity could be eliminated from 
actual life as easily as it seems to have been from this writer’s 
mind, successful flying machines would be quite common. 

J. P. H. 


AERONAUTICAL BOOKS. 


PROGRESS IN FLYING MACHINES. By O. Chanute. 100 illus- 
trations ; 308 pp., 534 x 8% in.; price, $2.50. 

PROCEEDINGS OF THE CONFERENCE ON AERIAL NAVIGATION, 
held in Chicago, August 1, 2, 3 and 4, 1893. 429 pp., 53( x 9in.; 
price, $2 50. 

AERONAUTICS. 12 Nos., Oct., ’93 to Sept., 94 ; illustrated ; 
8 pp., 8%4x.13{, 10c, each ; $1.00 perset. Bound in cloth, $2.50. 

AERONAUTICS. An abridgement of aeronautical specifications 
filed at the British Patent Office from A.D. 1815 to a.p. 1891. 
By Brewer and Alexander. 8% x 4¥ in., 160 pp. ; illustrated ; 
price, $2.50. 

A MANUAL FOR THE PRACTICAL USE OF AVIATORS AND AERO- 
NAUTS. (German.) Published by W. H, Kihl, Berlin, 1895. 
198 pp. Price, $1.00. 


Any of the above sent by mail, postpaid, upon receipt of price. 


r1. N. FORNEY, . 47 Cedar St., New York. 
BALLOON MANUFACTURE. 


Balloons of every description. Silk, Gold Beaters’ Skin, etc. 
Military Balloons, Captive Balloons for Exhibitions, Captive Ad- 
vertising Balloons, etc. 

Inventions worked out from plans on large scale or model. Gro- 
tesque Figure, Animal and Toy Balloons in Gold Beaters’ Skin. 

Scientific ascents conducted. Price lists on application. 


AUGUSTE E. GAUDRON, Aeronaut and Balloon Manufacturer, 
7 Victor Road, London, N., England. 
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